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Description 

TECHNICAL FIELD 

[0001] The present Invention relates to a novel propiophenone derivative iiaving a hypoglycemic activity and a oroc- 
ess tor preparing the sarne. 

PRIOR ART 



[0002] Although diet therapy is essential In the treatment of diabetes, when diet therapy does not sufficiently control 
the conditions of patients, Insulin or an oral antidiabetic Is additionally used. There have been used as an antidiabetic 
biguanide compounds and sulfonylurea compounds. However, these antidiabetics have various side effects For ex- 
ample, biguanide compounds cause lactic acidosis, and sulfonylurea compounds cause significant hypoglycemia Un- 
'5 eff^ts " ^"^^ "^^^^ *° "ove' '^^"gs for treatment of diabetes having no such side 

[0003] Recently, it has been reported that hyperglycemia participates In the outbrealc and progressive impainnent 
of diabetes, i.e., glucose toxicity theory. That is, chronic hyperglycemia leads to decrease insulin secretion and con- 
tnbutes to increase insulin resistance, and as a result, the blood glucose concentration is increased so that diabetes 
IS self-exacerbated [cf. DIabetologIa, Vol. 28, p. 119 (1985); Diabetes Care. Vol. 13. p. 610 (1990), etc ] Therefore by 
treating hyperglycemia, the aforementioned self-exacerbating cycle is interrupted so that the prophylaxis or treatment 
of diabetes is made possible. 

[0004] As one of the methods for treating hyperglycemia, it is considered to excrete an excess amount of qlucose 
directly into urine so that the blood glucose concentration Is nomialized. 

[0005] Phlorizin Is a glycoside which exists In barks and stems of Rosaceae (e.g.. apple, pear, etc.). Recently it has 
been found that phlorizin is an inhibitor of Na--glucose co-transporter which exists only in chorionic membrane of the 
intestine and the kidney, and by Inhibiting Na^-glucose co-transporter, phlorizin Inhibits the renal tubular glucose rea- 
bsorption and promotes the excretion of glucose so that the glucose level in a plasma Is controlled. Based on this 
action of phlorizin, when the glucose level In a plasma In diabetic animals Is controlled at a normal level for a long time 
by subcutaneous daily administration of phlorizin, the conditions of diabetic animals are ameliorated to be normal fcf 
Journal ofClinical Investigation. Vol. 79, p. 1610 (1987), ibid. Vol. 80, p. 1037 (1987). ibid. Vol. 87 p 561 (1991) etc]' 
[0006] However, when phlorizin is administered orally, most of it is hydrolyzed to afford glucose'and phloretin which 
IS the aglycon of phlorizin, and hence, the amount of phlorizin to be absorbed Is so little that the urine glucose excretion 
effect of phlonzin is veiy weak. Besides, phloretin, which Is the aglycon of phlorizin, has been known to strongly inhibit 
a facilitated diffusion-type glucose transporter For example, when phloretin is intravenously administered to rats the 
glucose concentration in brain of rats is decreased [cf. Stroke, Vol. 14. p. 388 (1983)]. Therefore, when phlorizin is 
administered for a long time, there may be adverse effects on various tissues, and hence, phlorizin has not been used 
as an antidiabetic. 
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BRIEF DESCRIPTION OF INVENTION 

[0007] An object of the present Invention Is to provide a 4'-lower alkylpropiophenone derivative which shows an urine 
glucose increasing activity because it Inhibits the renal tubular glucose reabsorption, and shows an excellent hypogly- 
cemic activity, and at the same time, whose aglycon has a very weak inhibitory activity of facilitated diffusion-type 
glucose traiisporter Another object of the present Invention is to provide a process for preparing a propiophenone 
denvative of the present invention. A further object of the present invention is to provide a hypoglycemic agent com- 
salt'tlfereof " '"9'®'^'°"* ^ propiophenone derivative of the present invention or a phamiaceutically acceptable 

DETAILED DESCRIPTION OF INVENTION 

[CMOS] The present Invention relates to a propiophenone derivative of the formula (I): 
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(D 



10 wherein OX is a hydroxy group which may optionally be protected, Visa lower alky! group, and Z is a p-D-glucopyranosyl 
group wherein one or more hydroxy groups may optionally be protected, or a phamnaceutically acceptable salt thereof. 
[0009] Among the compounds (I) of the present Invention, in case OX of the fonnula (I) is a protected hydroxy group, 
the protecting group may be any protecting group which can be a protecting group for a phenolic hydroxy group, for 
example, a lower alkoxy-lower alkyi group such as methoxymethyl group; an allyl group; and an acyl group such as a 

15 lower alkanoyi group, a lower alkoxy-lower alkanoyi group, a lower alkoxycarbonyt group, a lower alkoxy-lower alkox- 
ycarbonyl group, an arylcarbonyl group (e.g., benzoyl group). Among these protecting groups, preferable ones are an 
acyl group such as a lower alkanoyi group, a lower alkoxy-lower alkanoyi group, a lower alkoxycarbonyl group, a lower 
alkoxy-lower alkoxycarbonyt group, and especially preferable ones are a lower alkanoyi group, and a lower alkoxycar- 
bonyl group. 

20 [0010] Among the compounds (I) of the present Invention, in case Z of the fonnula (I) is a p-D-glucopyranosyl group 
wherein one or more hydroxy groups are protected, the protecting group may be any conventional protecting groups 
for hydroxy group which can easily be removed by a conventional method such as acid-treatment, hydrolysis, reduction, 
etc. The p-D-glucopyranosyl group wherein one or more hydroxy groups are protected by the above-mentioned pro- 
tecting groups may be selected from (i) a p-D-glucopyranosyl group wherein one or more hydroxy groups are acylated, 

25 (li) a p-D-glucopyranosyl group wherein two hydroxy groups combine to form a 1 -lower alkoxy-lower alkylidenedioxy 
group, a benzylldenedioxy group, a phosphinlcodioxy group, or a carbonyldloxy group together with the protecting 
groups thereof, and (iii) a p-D-glucopyranosyl group wherein one or two hydroxy groups are acylated, and the other 
two hydroxy groups combine to fomn a 1 -lower alkoxy-lower alkylidenedioxy group, a benzylidenedioxy group, a phos- 
phlnicodioxy group, or a carbonyldioxy group together with the protecting groups thereof. However, the protecting 

30 groups for the hydroxy groups of the p-D-glucopyranosyl group should not be construed to be limited to the above 
protecting groups, and may be any ones which can be removed after administering the present compound into the 
living body and give the hydroxy groups of the p-D-glucopyranosyl group, or can promote the absorption of the desired 
compound Into the living body, or make it more easy to administer the present compound Into the living body, or can 
increase the solubility in oil and/or water of the present compound. 

35 [0011] When the hydroxy group of the p-D-glucopyranosyl group is acylated, the acyl group is preferably a lower 
alkanoyi group, a loweralkoxy-lower alkanoyi group, a lower alkoxycarbonyl group, a lower ajkoxy-lower alkoxycarbonyl 
group, or an arylcarbonyl group (e.g., benzoyl group), or an amino acid residue which is obtained by removing a hydroxy 
group from the carboxyl group of a corresponding amino acid (wherein amino groups and/or carboxyl groups and/or 
hydroxy groups In said residue may be protected by a conventional protecting group). The amino acid residue includes 

40 a group which is obtained by removing a hydroxy group from the carboxyl group of a natural amino acid such as aspartic 
acid, glutamic acid, gtutamlne, serine, sarcoslne, proline, phenylalanine, leucine, isoleucine, glycine, tryptophan, 
cysteine, histidine, tyrosine, or valine, or an antipode thereof, or a racemic compound thereof. 
[0012] When Z is a p-D-glucopyranosyl group wherein two hydroxy groups of the p-D-glucopyranosyl group combine 
to form a 1 -lower alkoxy-lower alkylidenedioxy group, a benzylidenedioxy group, a phosphinlcodioxy group, or a car- 

45 bonyldioxy group together with the protecting groups thereof, said p-D-glucopyranosyl group may be a p-D-glucop- 
yranosyl group wherein the 4- and 6-hydroxy groups of the p-D-glucopyranosyl group combine to fomri a 1 -lower alkoxy- 
lower alkylidenedioxy group, a benzylidenedioxy group, a phosphinlcodioxy group, or a carbonyldioxy group together 
with the protecting groups thereof. Such p-D-glucopyranosyl group has the fonnula: 

50 
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wherein one of R7 and R8 is a hydrogen atom or a lower alkyi group, and the other is a lower alkoxy group, or one of 
rnn«, 1'! ^ ^ u^^" ^"'^ ^ P^^"^ 9^°"P- °^ "^-^bine to form an oxo group 

LnliL ^"""P^ °' P-D-glucopyranosyl group combine to fom, a 1-lower alkoxy-lower alkylld- 

eneli gtur "^^^ '""^'"^ '"''''"^^ ' 1-methoxyethylidenedloxy group or a 1 -ethoxyethylld 

[0014] Y of the fomiula (I) is an alkyi group having 1 to 4 carbon atoms, more preferably a methyl group or an ethyl 

10 S™r^''T^"^^''^l''°'"''°""'^' °^ P'^'^"* compounds of the fom,ula (I) wherein Z is a B-D- 

glucopyranosyl group wherem one or more hydroxy groups may optionally be acylated by a group selected from a 
lower alkanoyl group, a lower alkoxyca*onyl group, a lower alkoxy-lower alkanoyi group and a lower S^^xyTowe' 
rr.?,!?;' T^' " " ^"'"P w'^e^ei" two hydroxy groups combine to fomi a 1 -loSl o^ 

nn«, ^ 9™"P °' ^ Phosphinicodioxy group together with the protecting groups thereof 

« Z .s a p-D-glucopyranosyi group wherein the 2-hydroxy group, or the 2- and the 3-hydroxy groups, or the 4-hydZ 

■ "'^y'"^^'^ ^ 9^°"P '^^'^ « iower'alkrn;yl group, a S 

a koxycartjony group, a lower alkoxy-lower alkanoyl group, and a lower alkoxy-lower alkoxycarbonyl g?o*jp or a 6-D- 

group or a phosphinicodioxy group together with the protecting groups thereof " 
20 [00171 Among the compounds (I) of the present invention, preferable compounds are compounds of the fomiula (I) 

Wherem OX <s a hydroxy group, a lower alkanoyloxy group, or a lower alko^carbonyloxy group, Zte a p dX^^^^^ 
f ' 2-0-(lowera,kanoyl).p-D-glucopyranosyl group, a 2.3-di-0.(lower arnoyirp-D-glucopy^nosyl 

group, a 4-0-(lower alkoxycarbonyl)-p-D-glucopyranosyl group, a 6-0-(lower alkanoyl)-p-D-glucopyranosyrgroup a 
25 l''^'?^"''^?:^^^^ 9^°"P' ^ 6-0-(loweralkoxy-loweralkanoyWD-gluSpyranosyl gmup 

olu^nln ^^.^^'^-'^^^^^f °>^°«rtK,nyl)-p-D^ g,oup, a 4,6-0-(Mower alkoxy-lower alkylidene)-p-D 

glucopyranosyl group, or 4,6-O-phosphinlco-p-D-glucopyranosyl group 

i??«nl,i«'^°'^ preferable compounds are compounds of the fomiula (I) wherein OX is a hydroxy group or a lower 
akanoyloxygroup.Z|sap-D-glucopyranosylgroup,a2,3-di-0-(loweralkanoyl)-p.D-glucopyranosyl^^^^^ 
eralkoxycarbonyJ-p-D-glucopyranosylgroup,a6-0-(loweralkoxycarbonyl)-^^^^^^ 
l'.o?'^? «"^"d«"«)-P-D-9'ucopyranosyl group, or a 4.6-O-phosphinico-p D-glucopyranosyl group 
o J i!l hCirr^ "T"' '^°'"P°""'^^ ^""l^^^ P^^ferable compounds are compounds of the fomiula (I) wherein 
OX .s a hydroxy group, Y ,s a methyl group or an ethyl group, Z Is a p-D-glucopyranosyl group, a 4-0-(lower alkoxy- 
carbonyl).p-D-gl^.copyranosyl group, a 6-0-(lower alkoxycarbonyO-p-D-giucopyranosyl group, a i.^O- 1 ow^r 
35 T «'ky t^-D-9l"copyranosyl group, or a 4,6-0-phosphinico-p-D-glucopyranosyl group. 

[00201 Especially preferable compounds are compounds of the fomiula (I) wherein Z is a p-D-glucopyranosvl qrouo 
ora6-0-(loweralkoxycarbonyl)-p-D-glucopyranosylgroup. giucopyranosyi group 

Trj^JiTTT^''°"^- "^tT^'^^^ f > °' P^«^«"t invention may be used for the purpose of the present Inven- 
tion either ,n the free form or in the fomi of a phamiaceutically acceptable salt thereof. The phamiaceutically acceptable 

[0M3] The compounds (I) of the present Invention or a phamiaceutically acceptable salt thereof may be administered 
45 Sail'allir"*''''^' T ''^'^-"'^•^^ - Phamiaceutical preparation in admixture Jth a pharacTu 
™t«r' °' ""^"^ «^"^'"'^t^^«°" °^ parenteral administration. The pharmaceutical^ 

acceptable earner or diluent maybe, for example, binders (e.g., syrup, gum arable, gelatin, sorbitol, tragacanth poly 
viny^pyrrolidone, etc), excipients (e.g.. lactose, sucrose, com starch, potassium phosphate, sorbrtol, glycTne etc ) 
lubricants (e.g. magnesium stearate, talc, polyethylene glycol, silica, etc.), disintegrators (e.g.. potato starch etc ' 
wetting agents (ag., sodium laurylsulfate, etc.). and the like. These pham«ceutical preparations may be in thk fomi 

lu^T '^"^ preparation such S 

solution suspension, emulsion, etc.. when administered orally. When administered parenterally. the phamiacemiil 

water for injection, a physiological salt solution, an aqueous glucose solution, and so on 
55 r,hp "^r^ the proptophenone derivative (I) or a pharniaceutfeally acceptable salt thereof varies depending 
on the adminKtrafton routes, ages, weights and conditions of patients, or severity of diseases to be cured but it may 
^Zn ? T'", '° P^'^^^^^'y ^'^^ °' fr"'" 0.5 to 15 mg/kg/day in case of oS 

fo05 SmoTr! r ''''''' '^"'"P"""" (') "'ay be in-the range of from 

0.005 to 30 mg/kg/day, preferably in the range of from 0.05 to 3 mg/kg/day 
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[0025] The desired compound (I) of the present invention maybe prepared by reducing a compound of thefomiula (il): 



CD 

10 

wherein the symbols are the same as defined above, and if necessary, followed by converting the product into a phar- 
maceutically acceptable salt thereof. 

[0026] The reduction reaction may be carried out by a conventional method such as reduction with a metai hydride, 
^5 catalytic reduction, etc. For example, the reduction with a metal hydride may be carried out by using a metal hydride 
in a solvent, and the catalytic reduction may be carried out by using a catalyst under atmospheric pressure of hydrogen 
gas in a solvent. 

[0027] In the catalytic reduction, the catalyst may be any conventional one, for example, palladium-carbon, platinum- 
carbon, platinum oxide, Raney nickel. In order to prevent the over reduction of the double bond of the benzofuran ring, 
20 there may be added a substance which can reduce the catalytic ability of the catalyst, for example, amines such as 
4-(N,N-dimethylamino)pyridine, N,N-dimethylaniline, aniline, dipropylamine, dilsopropylamine, morphollne, piperazine, 
dicyclohexylamine, piperidine, pyrrolidine, or amides such as N,N-dimethylacetamide. 

[0028] In the reduction with a metal hydride, the metal hydride may be any one which can reduce a carbon-carbon 
double bond. However, it may be preferable to use metal hydrides which do not reduce a l<etone, for example, sodium 
25 tellurium hydride (NaTeH), which is prepared according to the method disclosed in Synthesis, p. 545 (1978). Sodium 
tellurium hydride is usually used in an amount of 1 to 3 mole equivalents, preferably In an amount of 1 to 1.5 mole 
equivalents, to 1 mote equivalent of the compound (II). 

[0029] In the reduction reaction, the solvent may be any one which does not disturb the reaction, for example, an 
organic solvent such as alcohols (e.g., methanol, ethanol), ethers (e.g., tetrahydrofuran), esters (e.g., ethyl acetate), 
30 organic acids (e.g., acetic acid), or a mixture of such organic solvents and water. 

[0030] The reduction reaction may be carried out from a temperature under cooling to a temperature with heating, 
preferably at a temperature of from 1 0*^0 to 30*'C . 

[0031] The compounds (I) of the present Invention thus obtained can be converted into each other by the following 
processes, or a combined process thereof. 
35 [0032] (1 ) Among the present compounds (I), the compound of the formula (l-b): 



a-b) 



50 

wherein is an acyt group, and the other symbols are the same as defined above, can be prepared by acylating the 
compound of the fonnula (l-a) of the present Invention: 



55 





5 



EP0850 948B1 




wherein the symbols are the same as defined above. 

[0033] (2) Among the present compounds (I), the compound of the formula (l-c): 




wherein R3 is an acyl group, and the other symbols are the same as defined above, can be prepared by acylatinq a 
compound of the formula (l-d), which Is a compound of the fomiula (l-a) wherein the 4- and the 6-hydroxy groups of 
the p-D-glucopyranosyl group are protected: / » r 




wherein RHQ and R^iQ are protected hydroxy groups, and the other symbols are the same as defined above followed 

by removing the protecting groups, i.e., R^^ and from the product. 

[0034] (3) Among the present compounds (I), the compound of the formula (l-e): 
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d-e) 



wherein R"^ is an acyl group, and the other symbols are the same as defined above, can be prepared by acylating a 
compound of the fomnula (l-f), which is a compound of the formula (l-d) wherein the 3-hydroxy group of the p-D-glu- 
copyranosyl group Is further protected: 




wherein R31 0 is a protected hydroxy group, and the other symbols are the same as defined above, followed by removing 

35 the protecting groups, i.e., R'^i, R21, and R^"", from the product. 

[0035] In the compounds (l-d) and (l-f), the protecting groups R^^ R2i, and R^"" for the hydroxy groups of the p-D- 
glucopyranosyl group may be any conventional one, and the protecting groups for the 4- and the 6-hydroxy groups 
are preferably ones which can combine each other to form a benzylldene group, etc. The protecting group for the 
3-hydroxy group is preferably a tri-lower alkylsilyl group (e.g., t-butyldimethylsilyl group, trimethylsilyl group). The re- 

40 moval of these protecting groups is carried out by a conventional method such as acid-treatment, hydrolysis, reduction, 
etc. 

[0036] The acylation reaction of the above processes (1), (2) and (3) is carried out by reacting the starting compound 
with an organic acid (e.g., a lower alkanecarboxylic acid such as acetic acid, a lower alkoxy-lower alkanecarboxylic 
acid such as methoxy acetic acid, benzoic acid, etc.) corresponding to the desired acyl group, or a salt thereof, or a 

45 reactive derivative thereof. 

[0037] The reaction between the organic acid corresponding to the desired acyl group, or a salt thereof, and the 
starting compound is carried out in a suitable solvent in the presence or absence of a condensing agent. The reaction 
between the reactive derivative of the organic acid and the starting compound is carried out In a suitable solvent or 
without a solvent In the presence or absence of an acid acceptor 

50 [0038] The salt of the organic acid includes, for example, an alkali metal salt or an alkaline earth metal salt such as 
sodium salt, potassium salt, calcium salt, etc. When these salts of the organic acid are used in the condensation 
reaction, these salts may preferably be used after prepared to be in the form of a free acid. 

[0039] The reactive derivative of the organic acid includes, for example, an acid halide, acid anhydride, active ester, 
or active amide of a lower alkanecarboxylic acid, lower alkoxy-lower alkanecarboxylic acid, lower alkoxycarboxylic 

55 acid, benzoic acid, etc. 

[0040] The condensing agent may be any conventional ones, for example, dicyclohexylcarbodlimlde, diethyl cyan- 
ophosphate, carbonyldlimidazole, bis(2-oxo-3-oxazolldinyl)phosphlnic chloride, etc. 

[0041] The acid acceptor may be any conventional one, for example, an Inorganic base such as an alkali metal 
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hydroxide (e.g., sodium hydroxide, potassium hydroxide, etc.); an alkali metal carbonate (e.g., potassium carbonate, 
sodium carbonate, etc.); an alkali metal hydrogen carbonate (e.g., sodium hydrogen carbonate, potassium hydrogen 
carbonate, etc.); an alkali metal hydride (e.g., sodium hydride, potassium hydride, etc.), or an organic base such as a 
tri-lower alkylamine (e.g., triethylamine, diisopropylethylamine, etc.); pyridine; 2,4,6-collidine; 4-(N,N-dimethylamino) 

5 pyridine; quinuclidine, aniline; N,N-dimethylanillne, etc. 

[0042] The solvent may be any conventional one which does not disturb the reaction, for example, water; esters (e. 
g., ethyl acetate); halogenated hydrocarbons (e.g., dichloromethane); amides (e.g.. dimethylformamide); ethers (e.g., 
tetrahydrofuran); nitriles (e.g., acetonitrile); etc., or a mixture thereof. Beside, an organic base such as pyridine, 
2,4,6-collldine, etc. which are exemplified above as an acid acceptor may be also used as a solvent. 

10 [0043] The reaction may be carried out from a temperature under cooling to a temperature with heating, preferably 
at a temperature from -1 0"C to 1 00*'C, especially at a temperature of from to 50**C. 

[0044] In the above process (1), the compound of the formula (1-b) wherein is a lower alkoxycarbonyl group can 
be prepared by a modified method disclosed in J. Chem. Soc. Perkin Trans. 1, p. 589 (1993), i.e., by reacting the 
compound (l-a) with the dl-lower alkyi carbonate In the presence or absence of molecular sieves in a suitable solvent 
15 with using a lipase. 

[0045] The lipase may preferably be a lipase derived from Candida antarctica, for example, Novozym 435 (manu- 
factured by Novo Nordisk A/S). 

[0046] The solvent may be any conventional one which does not disturiD the reaction, and preferably be ethers such 
as dioxane, ethyleneglycol diethyl ether, etc. 
20 [0047] The compound (l-a) is prepared by reduction of the compound of the fonnula (II) wherein Z is a p-D-glucop- 
yranosyl group, and the compound (l-a) is useful as one of the compounds of the present invention as well as a synthetic 
intennediate for preparing other compounds of the present invention. 

[0048] The compound (l-d) is prepared by protecting the 4- and the 6-hydroxy groups of the p-D-glucopyranosyl 
group of the compound (l-a). The compound (l-f) is prepared by protecting the 3-hydroxy group of the p-D-glucopyran- 
25 osyl group of the compound (l-d). The protection of the hydroxy groups of the p-D-glucopyranosyl group Is earned out 
by a method disclosed in the process (5) described hereinbelow, or by the methods disclosed in Examples, or a con- 
ventional method. 

[0049] In the acylation reaction of the above processes (1), (2) and (3), when OX of the starting compounds is a 
hydroxy group, the OX may optionally be acylated as well and the product thus obtained, i.e., the product wherein OX 
30 is acylated, is also Included in the present invention. When OX of the starting compounds should not be acylated, the 
product wherein OX is acylated is treated in a suitable solvent (e.g., tetrahydrofuran, methanol, water, etc.) with a base 
such as an alkali metal hydrogen cartaonate (e.g., sodium hydrogen cariDonate, potassium hydrogen carbonate, etc.), 
amines (e.g., t-butylamlne, etc.) to remove the acyl group of the product. 
[0050] (4) Among the compounds (1). of the present invention, the compound of the fomiuia (1-g): 

35 




a-g) 



so wherein is a lower alkyI group, and the other symbols are the same as defined above, can be prepared by reacting 
a compound of the fonmula (l-h): 
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5 





a-h) 



10 



OH 



15 



wherein the symbols are the same as defined above, with a compound of the fomiula (III): 



R^OH 



(III) 



wherein R2 is the same as defined above. 

[0051] The reaction is carried out in a suitable solvent in the presence or absence of an acid catalyst. 
[0052] The compound (III) may be a straight chain or branched chain alkanol having 1 to 6 carbon atoms such as 
methanol, ethanol, propanol, isopropanol, n-butanoi, t-butanol, etc., and Is preferably used in an equimolar amount or 
in a slightly excess amount, to the amount of the compound (l-h). 

[0053] The solvent may be any one which does not disturb the reaction, for example, halogenated hydrocarbons (e. 

g., dichloromethane, dichloroethane, chloroform, etc.). The compound (1(1) perse can be used as a solvent. 
[0054] The acid catalyst includes, for example, organic acids such as an arylsulfonic acid (e.g., p-toluenesulfonic 
acid), a lower alkanesulfonic acid (e.g., methanesulfonic acid, ethanesulfonic acid), a lower alkanecarboxylic acid (e. 
g., acetic acid), or an inorganic acid such as hydrochloric acid, sulfuric acid. 

[0055] The reaction is carried out from a temperature under cooling to a temperature with heating, preferably at a 
temperature of from 25^C to SC^C, especially at a temperature of from 25°C to 35°C. 

[0056] Besides, the compound (l-h) can be prepared (a) by reacting the compound (l-a) with an aryl halogenofomnate 
(e.g., p-nitrophenyl halogenoformate) or N,N-carbonyldiimidazote, etc., in a solvent or without a solvent in the presence 
or absence of an acid acceptor, if necessary, under heating; or (b) by the process (5) described hereinbelow. 
[0057] In the above (a), the solvent may be any one which does not disturb the reaction, for example, tetrahydrof uran, 
dichloromethane, chloroform, etc. 

[0058] The acid acceptor includes, for example, an organic base (e.g., 2,4,6-collidine, pyridine, 2,6-lutidine), or an 
Inorganic base (e.g., sodium hydrogen carbonate). When an organic base is used as an acid acceptor, the organic 
base per se can be used as a solvent. 

[0059] The reaction is carried out from a temperature under cooling to a temperature with heating, especially at a 
temperature of from -50**C to SCC. When an aryl halogenoformate is used in the reaction, It is preferable to heat the 
reaction system after the aryl halogenofomnate is added thereto, especially preferable to heat it at 40®C to 70*C. 
[0060] (5) Among the present compounds (I), the compound of the forrhula (i-i): 



45 



55 



50 




OH 



/ 
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wherein RS is a hydrogen atom or a lower alkyl group and is a lower alkoxy group, or RS is a hydrogen atom and 
R6 is a phenyl group, or RS and R^ may combine to fonm an oxo group, and the other symbols are the same as defined 
above, can be prepared by reacting a compound of the fomnula (l-a) with a compound of the formula (IV): 



wherein and are leaving groups, and the other symbols are the same as defined above. 
[0061] In the compounds (IV), the leaving group may be any conventional one which does not disturb the reaction, 
for example, a halogen atom (e.g., chlorine atom, bromine atom), and a lower alkoxy group (e.g., methoxy, ethoxy). 
[0062] The reaction Is carried out in a suitable soh^ent or without a solvent in the presence or absence of an acid or 
a base. 

[0063] The solvent may be any one which does not disturb the reaction, for example, halogenated hydrocarbons (e. 
g., dichloromethane, chlorofonn, dichloroethane, etc.), ethers (e.g., tetrahydrofuran, diethyl ether, etc.), or an excess 
amount of the compound (IV) can also be used as a solvent. 

[0064] The acid includes, for example, an organic acid such as an arylsulfonic acid (e.g., p-toluenesulfonic acid), a 
lower alkanesulfonic acid (e.g., methanesulfonicacid, ethanesulfonic acid, etc.), trifluoroaceticacid, etc., or an inorganic 
acid such as hydrochloric acid, sulfuric acid, etc., or a salt of a strong acid and a weak base such as pyridlnium p- 
toluenesulfonate. 

[0065] The base Includes, for example, a tri-lower alkylamine (e.g., triethylamine, diisopropylethylamine), pyridine, 
4-(N,N-dimethylamino)pyridine, aniline, N,N-dimethyianiline, etc. 

[0066] The reaction is carried out from a temperature under cooling to a temperature with heating, preferably at a 
temperature of from 0°C to 50'C, especially at a temperature of from 20°C to 30°C. 
[0067] (6) Among the present compounds (I), the compound of the fomiula (l-j): 




wherein OXi is a protected hydroxy group, and the other symbols are the same as defined above, and the compound 
of the fonnula (l-k): 




wherein the symbols are the same as defined above, can be converted each other. That is, the compound (l-j) is 
prepared by protecting the compound (l-k), and the compound (l-k) is prepared by removing the protecting group 
from the compound (l-j). 

[0068] The protection of the compound (l-k) is earned out by a conventional method, for example, when protecting 
the compound (l-k) with an acyl group, the protection Is carried out in the same manner as in the above processes (1), 
(2) and (3). When protecting the compound (l-k) with an allyl group, the protection is carried out by reacting the com- 
pound (l-k) in a suitable solvent (e.g., acetone) in the presence or absence of an acid acceptor (e.g., potassium car- 
bonate) with an allyl halide (e.g., allyl bromide). 
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[0069] The removal of the protecting group X"" from the compound (l-j) is carried out by a conventional method which 
should be selected according to the types of the protecting group to be removed. For example, when OX^ is a lower 
alkanoyloxy group or a lower alkoxycarbonyloxy group, the removal of the protecting group Is earned out by treating 
with an acid or a base in a suitable solvent. When OX'' is a lower alkoxy-loweralkoxy group, the removal of the protecting 
5 group is carried out In a suitable solvent with using an acid. When OX^ is an allyloxy group, the removal of the protecting 
group is carried out by treating with a palladium catalyst (e.g., dtehlorobls(triphenylphosphine)-palladium (II)) in a suit- 
able solvent (e.g., acetonitrile) in the presence of ammonium formate. 
[0070] (7) Among the present compounds (I), the compound of the formula (1-^): 

10 



15 



20 




OH 



wherein the symbols are the same as defined above, can be prepared by subjecting a compound of the formula (l-m): 

25 




a-m) 



40 wherein and R''^ are the same or different and each protecting groups for hydroxy group, and the other symbols 
are the same as defined above, to hydrolysis. 

[0071] The protecting groups R^ and R'^o may be any conventional protecting groups, and preferably a phenyl group, 
a lower alkyi group (e.g., methyl, ethyl), etc. 

[0072] The hydrolysis Is carried out by a conventional method, but preferably carried out in a solvent or without a 
45 solvent In the presence of a base. 

[0073] The solvent may be any one which does not disturb the reaction, for example, ethers (e.g., tetrahydrofuran, 
dioxane, etc.), water, or a mixture of these solvents. 

[0074] The base includes, for example, an alkali metal hydroxide (e.g., lithium hydroxide, sodium hydroxide, potas- 
sium hydroxide, etc.), and an alkali metal carbonate (e.g., lithium carbonate, sodium carbonate, potassium carbonate, 
50 etc.). 

[0075] The reaction Is carried out from a temperature under cooling to a temperature with heating, preferably at a 
temperature of from -acC to 50^C, more preferably at a temperature of from O'C to 30°C. 

[0076] When the hydrolysis is carried out with using a base, the obtained compound (l-€) is isolated in the form of a 
salt with the base to be used In the hydrolysis. 
55 [0077] The compound (l-m) can be prepared by reacting the compound (l-a) with a compound of the formula (VIII): 
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cm 



wherein is a leaving group, and the other symbols are the same as defined above. 

[0078] In the compound (VIII), the leaving group may be any conventional one which does not disturb the reaction, 
and preferably a halogen atom (e.g., chlorine, bromine). 

[0079] The reaction is carried out in a suitable solvent or without a solvent in the presence or absence of a base. 
[0080] The solvent may be any conventional one which does not disturb the reaction, for example, halogenated 
hydrocarbons (e.g., dichloromethane, chloroform, dichloroethane, etc.), ethers (e.g., tetrahydrofuran. diethyl ether, 
etc.). 

[0081] The base includes, for example, a tri-lower alkylamine (e.g., triethylamine, diisopropylethylamine), pyridine, 
4-(N,N-dimethylamino)pyridine, aniline, N,N-dimethylaniline, 2,4,6-colljdine, etc. 

[0082] The reaction Is carried out from a temperature under cooling to a temperature with heating, preferably at a 

temperature of from -20*»C to 50°C, more preferably at a temperature of from O^C to 30*'C. 

[0083] The staring compound (11) of the present invention may be prepared by condensing a compound of the formula 



wherein Is a p-D-glucopyranosyl group wherein the hydroxy groups may optionally be protected, and the other 
symbols are the same as defined above, with 5-fonnylbenzo[b]furan, and if necessary, followed by protecting the hy- 
droxy groups of the product. 

[0084] When 2^ of the starting compound (V) is a p-D-glucopyranosyl group wherein the hydroxy groups are pro- 
tected, the protecting groups for the hydroxy groups of the p-D-glucopyranosyl group may be any conventional pro- 
tecting group for hydroxy group, for example, a lower alkanoyi group (e.g., acetyl group). 

[0085] The condensation reaction of the starting compound (V) with 5-formylben2o[b]furan may be carried out by 
the conventional method, for example, in a suitable solvent (e.g., an organic solvent such as methanol, ethanol, etc. 
or a mixture of these organic solvents and water), in the presence of a base (e.g., alkali metal hydroxides such as 
potassium hydroxide), from a temperature under cooling to a temperature with heating (especially at a temperature of 
from 10^Cto30°C). 

[0086] When protecting the hydroxy groups of the product thus obtained, the protection is carried out by a conven- 
tional method, or a method disclosed in the above processes (1) to (5), or a combined process of these processes. 
[0087] The compound (II) obtained in the above process can be used in the reduction reaction of the present invention 
with being further purified, but can be used without purification. 

[0088] The compound (V) for preparing the compound (II) is prepared by condensing a compound of the formula (VI): 



wherein the symbol Is the same as defined above, with 2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl bromide with adding 
a base in the presence or absence of a quaternary ammonium salt in a suitable solvent, and if necessary, followed by 
protecting the 6'-phenolic hydroxyl group of the product. 

[0089] The solvent may be any one which does not disturb the reaction, for example, halogenated hydrocarbons (e. 
g., chlorofomn), aromatic hydrocartDons (e.g., toluene), ketones (e.g., acetone), and water. 




(V) 



z 




(VD 
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[0090] The quaternary ammonium salt may preferably be a tetra-lower alkylammonium halide, a tetra-lower alky- 
lammonium hydrogen sulfate, a benzyl tri-lower alkylammonium halide, etc. Among them, benzyl tri-lower alkylammo- 
nium chloride Is especially preferable. 

[0091]' The base includes, for example, an alkali metal hydroxide (e.g., sodium hydroxide, potassium hydroxide), an 
alkali metal carbonate (e.g., potassium carbonate, sodium carbonate), cadmium carbonate, etc. The reaction is carried 
out from a temperature under cooling to a temperature with heating. 

[0092] The reaction is carried out, for example, (i) by reacting the compound (Vi) with 2,3,4,6-tetra-O-acetyl-a-D- 
glucopyranosyl bromide In a suitable solvent (e.g., aqueous acetone) in the presence of potassium hydroxide, and if 
necessary, followed by protecting the hydroxy groups of the product, according to the method disclosed in J. Med. 
Phann. Chem, 5, p. 1045 (1962); or (li) by heating under reflux the compound (VI) with 2,3,4,6-tetra-O-acetyl-a-D- 
glucopyranosyl bromide in a suitable solvent (e.g. , aromatic hydrocarbons such as toluene) in the presence of cadmiuhi 
carbonate, and if necessary, followed by protecting the hydroxy groups of the product, according to the method dis- 
closed in Carbohydrate Research, 70, p. 31 3 (1 979); or (lii) by reacting the compound (VI) with 2,3,4,6-tetra-O-acetyl- 
a-D-glucopyranosyl bromide In a suitable solvent (e.g., halogenated hydrocarbons such as chloroform, or adding there- 
to a small amount of water) in the presence of a quaternary ammonium salt (e.g., benzyltributylammonium chloride) 
and an alkali metal carbonate (e.g., potassium carbonate), and if necessary, followed by protecting the hydroxy groups 
of the product. 

[0093] The protection of the 6'-phenolic hydroxy group Is carried out by a conventional method. 
[0094] The compound of the fonnula (VI) wherein Y Is a methyl group is prepared by the method disclosed in J. Org, 
Chem., 29, p. 2800 (1964), or by acetylating orcinol, followed by subjecting the resulting orcinol diacetate to Freis 
rearrangement in a suitable solvent (e.g., chiorobenzene) or without a solvent in the presence of a Lewis acid (e.g., 
aluminum chloride). 

[0095] The compound of the formula (VI) wherein Y is a lower alky! group having two or more carbon atoms is 
prepared by the following scheme. 




(vni) (vo 



wherein Y^ is a lower alkenyl group, and the other symbols are the same as defined above. 
[0096] That Is, the compound (VI) Is prepared by the following steps: 

(i) converting 3,5-dimethoxyaniline into a diazonium salt thereof with using sodium nitrite in acetic acid In the 

presence of a hydrochloric acid, and reacting the product with potassium iodide to give dimethoxyiodobenzene; 

(11) treating the dimethoxyiodobenzene in acetic acid with hydrobromic acid to de-methylation; 

(ill) acetylating the phenolic hydroxy groups of the product with using acetic anhydride, etc. to give diacetoxyiodo- 

benzene; 

(iv) reacting the diacetoxylodobenzene with tri-butyl-iower alkenyl tin in the presence of a palladium catalyst (e.g., 
dichlorobis(trlphenytphosphine) palladium (II)) to give the diacetoxy-lower alkenylbenzene of the fonnula (VII); 
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(V) subjecting the compound (VII) to catalytic reduction to give the diacetoxy-lower alkylbenzene of the formula 

(VIII); 

(vl) subjecting the compound (VIII) to Freis rearrangement in the presence of a Lewis acid such as aluminum 
chloride. 

[0097] The diacetoxy-lower alkylbenzene (VIII) is also prepared as follows. 

OCH5 





HBr 9" fCOCHa 

AcOH AC2O 




OCOCH3 
(VIID 



wherein the symbols are the same as defined above. 

[0098] That is, the compound (VIII) is prepared by the following steps: 

(I) subjecting the 3,5-dimethoxybenzaldehyde to Wittig reaction, etc. to give the dimethoxy-lower alkenylbenzene; 

(II) subjecting the resulting dimethoxy-lower alkenylbenzene to catalytic reduction to give the dimethoxy-lower 
alkylbenzene; 

(iil) treating the dimethoxy-lower alkylbenzene with hydrobromic acid in acetic acid to de-methylation to give dihy- 
droxy-lower alkylbenzene; 

(iv) acetylating the dihydroxy-lower alkylbenzene with acetic anhydride, etc., to give the compound (VIII). 

[0099] In the present description and the claims, the lower alky! group means a straight chain or branched chain 
alkyi group having 1 to 6 carbon atoms, for example, methyl, ethyl, propyl, butyl, etc., preferably ones having 1 to 4 
carbon atoms. The lower alkoxy group means a straight chain or branched chain alkoxy group having 1 to 6 carbon 
atoms, for example, methoxy, ethoxy, propoxy, butoxy, etc., preferably ones having 1 to 4 carbon atoms. The lower 
alkanoyi group means a straight chain or branched chain alkanoyi group having 2 to 6 carbon atoms, for example, 
acetyl, propionyl, butyryl, etc., preferably ones having 2 to 4 carbon atoms. The lower alkylidene group means a straight 
chain or branched chain alkylidene group having 1 to 6 carbon atoms, for example, methylldene, ethylidene, isopro- 
pylidene, etc., preferably ones having 1 to 4 carbon atoms. 

[0100] Throughout the present description and the claims, the p-D-glucopyranosyl group has the following structure: 




EXAMPLES 

[0101] The present invention is illustrated by the following Examples and Reference Examples, but should not be 
construed to be limited thereto. 
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Example 1 

[0102] 2' -(2.3,4,6Tetra-0-acetyl-p-D-g!ucopyranosyloxy)-6 -hydroxy-4'-methylacetophenone (120 g) is dissolved in 
a chilled mixture of ethanol (1.2 €) and 50 % aqueous potassium hydroxide solution (240 g), and thereto is added 

5 5-formylbenzo[b]furan (42.4 g), and the mixture is stirred at room temperature overnight under argon atmosphere. To 
the reaction solution are added 4-dimethylamlnopyridine (29.5 g) and 10 % platinum-carbon (23.58 g), and the mixture 
is stirred at room temperature for 4.5 hours under atmospheric pressure of hydrogen gas. The catalyst is removed by 
filtration, and the filtrate is washed with toluene, and acidified with 1 8 % hydrochloric acid under ice-cooling. The mixture 
is extracted with ethyl acetate, and the organic layer is waslied successively with water, a saturated aqueous sodium 

10 hydrogen carbonate solution, and a saturated aqueous sodium chloride solution. The washed aqueous layer is ex- 
tracted with ethyl acetate, and the organic layers are combined, dried, and concentrated under reduced pressure. The 
residue is crystallized from water-ethanol to give 3-(5-benzo[b]furanyl)-2'-(p-D-glucopyranosyloxy)-6'-hydroxy-4'-meth- 
ylpropiophenone (82.4 g). 
m.p. 1 52.5-1 54°C 

15 ESI-MS (m/z): 476 [(M+NH4)+] 

IR (nujol, cm-i): 3560. 351 0, 3350, 3270, 1 630 

NMR (DMSO-dg) 5: 2.24 (3H, s), 3.00 (2H, t, J=7.4, the unit of J, coupling constant, is Hz, hereinafter, the same), 
3.1-3.5 (7H, m), 371(1H. ddd, J=2.0, 5.5, 12), 4.59 (1H, t, J=5.8), 4.98 (1H, d, J=7.3), 5.05 (1H, d. J=5.1). 5.12 (1H, 
d, J=4.6), 5.29 (1H, d, J=5.1), 6.40 (1H, d, J=0.4), 6.54 (1H, s), 6.88 (1H, dd, J=0.9, 2.2), 7.22 (1H, dd, J=1.8, 8.4), 
20 7.46 (1H, d, J=8.6), 7.53 (1H, d, J=1.5), 7.93 (1H, d, J=2.2), 11.90 (1H, s) 

Example 2 

[0103] (1) 3-(5-Benzo[b]furanyl)-2'-(P-D-glucopyranosyloxy)-6'-hydroxy-4'-methylpropiophenone (2.50 g) is dis- 
25 solved in acetone (20 ml), and thereto are added potassium carbonate (2.13 g) and allyl bromide (933 mg), and the 
mixture is refluxed for 6 hours. After cooling, the reaction mixture is poured into ice-water, and the mixture is extracted 
with ethyl acetate. The organic layer is washed with water, dried, and concentrated under reduced pressure. The 
resulting residue is purified by silica gel column chromatography (solvent; chloroform/methanol) to give 3-(6-benzo[b] 
furanyl)-2'-(p-D-glucopyranosyloxy)-6'-allyloxy-4'-methylpropiophenone (1 .63 g). 
30 ESl-MS (m/z): 521 [(M+Na)+], 51 6 [(M+NH4)+] 

IR (neat, cm-i): 301 9, 1 691 , 1 609 

NMR (DMSO-dfi) 6: 2.28 (3H, s), 2.92-3.02 (2H, m), 3.04-3.32 (6H, m). 3.40-3.50 (1H, m), 3.66-3.74 (1H, m), 
4.50 (2H, dt, J=1 .5, 5.0), 4.57 (2H, t(br)), 4.87 (1 H, d, J=7.7), 5.03 (1 H, d, J=4.8), 5.09 (1 H, d(br)), 5.1 6 (1 H, ddt, J=1 0.4, 
1.7, 1.5), 5.23 (1H, br), 5.26 (1H. ddt, J=17A 17, 1.5), 5.90 (1H, ddt, J=17.4, 10.4, 5.0), 6.56 (1H, s), 6.66 (1H, s), 

35 6.88 (1H, dd, J=0.9, 2.2), 7.18 (1H, dd, J=1.7, 8.4), 7.45 (1H, d, J=8.4), 7.49 (1H, d, J=1.3), 7.93 (1H, d, J=2.2) 

[0104] (2) 3-(5-Benzo[b]furanyl)-2'-(p-D-glucopyranosyloxy)-6'-allyloxy-4'-methylpropiophenone (500 mg) is dis- 
solved in 2,4,6-collldine (5 mi), and the mixture is cooled to -40''C with dry ice-acetone, and thereto is added dropwise 
a solution of methyl chloroformate (114 mg) in dichloromethane (0.5 ml) with stirring. The mixture is stirred at -40**C 
for one hour, and stin-ed at room temperature for 1 .5 hour. The reaction mixture is poured into cold 1 0 % aqueous citric 

^0 acid solution, and the mixture is extracted with ethyl acetate. The organic layer Is washed with water, dried, and con- 
centrated under reduced pressure. The resulting residue is purified by silica gel column chromatography (solvent; 
chloroform/methanol) to give 3-(5-benzo[b]furanyl)-2*-(6-0-methoxycarbonyl-p-D-glucopyranosyloxy)-6'-allyloxy-4'- 
methylpropiophenone (487 mg). 
ESI-MS (nrVz): 579 [(M+Na)"^] 

45 IR (neat, cm-""): 3401 , 1 751 , 1 609 

NMR (DMSO-dg) 5: 2.27 (3H, s), 2.92-2.99 (2H. m), 3.02-3.32 (5H, m), 3.57-3.62 (1 H, m), 3.64 (3H, s), 4.1 3 (1 H, 
dd, J=6.8, 11.4), 4.38 (1H, dd, J=1.7, 11.4), 4.50 (2H, dt, J=5.0, 1.5). 4.91 (1H, d, J=7.7), 5.16 (1H, ddt, J=10.6, 1.8, 
1.5), 5.21 (1H, d, J=5.0). 5.26 (1H, ddt, J=17.4, 1.7, 1.6), 5.35 (2H, d. J=5.7), 5.89 (1H, ddt, J=17.2. 10.6, 4.9), 6.57 
(1H, s), 6.61 {1H, s), 6,87 (1H, dd, J=0.9, 2.2), 7.16 (1H, dd, J=1.8, 8.4). 7.45 (1H, d, J=8.4), 7.47 (1H, s), 7.93'(1H, 

50 d, J=2.0) 

[0105] (3) 3-(5-Benzo[b]furanyl)-2'-(6-0-methoxycariDonyl-p-D-glucopyranosyloxy)-6'-allyloxy-4'-methylpropiophe- 
none (470 mg) is dissolved in acetonitrile (7 ml), and thereto are added dichlorobis(triphenylphosphine)-palladium (I!) 
(1 7.7 mg) and ammonium formate (31 9 mg), and the mixture is heated under reflux overnight. After cooling, the insoluble 
materials are removed by filtration, and the filtrate Is concentrated. To the residue are added ethyl acetate and water, 
55 and the mixture is shaken. The organic layer is separated, washed with water, dried, and concentrated under reduced 
pressure. The residue is purified by silica gel column chromatography (solvent; chlorofomi/methanol) to give 3-(5-benzo 
[b]furanyl)-2*-(6-0-methoxycarbonyl-p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylpropiophenone (370 mg). 
ESI-MS (m/z): 539 [(M+Na)+], 534 [(M+NH4)+] 
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IR (nujol, cm-''): 3200-3500, 1714 

NMR (DMSO-d6)5: 2.23 {3H, s). 2.99 (2H. t. J=7.4), 3.14-3.42 {5H, m), 3.65 (3H, s). 3.63-3.69 (1H, m), 4.16 (1H, 
dd, J=6.6. 11.5), 4.39 (1H, dd. J=2.0. 11.5), 5.02 (1H. d, J=7.5), 5.25 (1H. d, J=5.0), 5,37 (1H, d. J=5.3), 5.39 (1H. d, 
J=5.3), 6.42 (1H, s), 6-50 {1H, s), 6.88 (1H, dd, J=0.9, 2.2). 7.20 (1H, dd, J=1.7 8.4), 7.47 (1H, d. J=8.4), 7.51 (1H, d, 
J=1. 3). 7.93 (1H. d. J=2.2). 11.80 (1H. s) 

Examples 3-9 

[0106] (1) The corresponding starting compounds are treated In the same manner as in Example 2-(2) to give the 
compounds as listed in Tables 1-4. 



Table! 







0 














R^O- 






«o in 


Ex. No. 


Ri 


Physicochemical properties 


3(1) 


CH3CH2OCO- 


FAB-MS (m/z): 571 [(M+H)+] 

IR (neat, cm-i): 3397. 1747, 1697, 1609 

NMR (DMSO-dfi) 5: 1.15 (3H, t. J=7.1). 2.28 (3H. 

s), 2.92-2.99 (2H, m). 3.32-3.34 (5H. m), 3.61 (IH. 

m). 4.05 (2H, q. J=7.1). 4.11 (IH, dd, J=7.0. 11.7), 

4.37 (IH. dd. J=1.7, 11.7), 4.55 (2H, dt, J=4.9. 

1.5) , 4.91 (IH. d, J=7.7). 5.16 (IH. ddt, J=10.6, 
1.8. 1.5). 5.19 (IH. d, J=5.1). 5.25 (IH. ddt, 
J=17.4. 1.8. 1.7). 5.38 (2H, d, 1=5.5). 5.89 (IH, 
ddt. J=17.2. 10.6, 4.9), 6.58 (IH, s), 6.63 (IH. s), 
6.87 (IH, dd. J=0.9. 2.2). 7.16 (IH, dd, J=1.7, 

8.6) , 7.45 (IH. d. J=8.6), 7.47 (IH, m). 7.93 (IH, 
d, J=2.2) 


4<1) 


CH3(CH2)20CO- 


ESI-MS (m/z): 602 [(M+NH4)+] 
IR (neat, cm**): 3402. 1747. 1697, 1609 
NMR (DMSO-dfi) 6: 0.83 (3H. t, J=7.5). 1.54 (2H, 
m), 2.28 (3H; s), 2.92-2.99 (2H, m), 3.03-3.32 (5H. 
m). 3.60 (IH, m), 3.96 (2H, dt, J=1.3, 6.6), 4.11 
(IH, dd, J=7.0, 11.7). 4.37 (IH, dd, J=1.7, 11.7). 
4.50 (2H. dt. J=4.9, 1.5). 4.91 (IH, d, J=7.7), 5.16 
(IH, ddt. J=10.6. 1.8, 1.5), 5.21 (IH, d, J=5.I), 
5.26 (IH, ddt. J=17.2. 1.8, 1.7), 5.35 (2H, m). 5.89 
(IH, ddt. J=17.2. 10.6. 4.9), 6.58 (IH, s), 6.62 
(IH, s), 6.87 (IH, dd. J=0.9, 2.2). 7.16 (IH. dd. 
J=1.8. 8.4). 7.45 (IH. d. J=8.4), 7.47 (IH, d, 
J=2.0). 7.93 (IH, d. J=2.2) 
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Table 2 





Ex. No. 




Physicochemical properties 


5-(l) 


^OCO— 


ESI-MS (m/z): 602 [(M+NH4)+3 

IR (neat, cra-i): 3400, 1743, 1698. 1609 

NMR (DMSO^lfi) 5: 1.15. 1.17 (3H each, both d. 

J=6.5), 2.29 (3H, s), 2.93-2.99 (2H, m), 3.03-3.30 

(5H. m), 3.60 (IH. ddd, J=2.0. 7.0. 9.0). 4.10 (IH. 

dd. J=7.0, 11.5). 4.35 (IH, dd, J=2.0. 11.5), 4.50 

(2H. dt. J=5.0. 1.5), 4.70 (IH, heptet. J=6.5). 4.91 

(IH. d, J=7.5). 5.16 (IH, ddt. J=10.5, 3.5, 1.5). 

^ !5l nw H T— S ^96^1H HHr T— 17 ^ 'X ^ 
^.lo v^n» u, J— j.j^, D,^sj \in^ uai, j— i/.j, 

1.5). 5.34 (2H. d. J=5.5), 5.89 (IH. ddt, J=17.0, 

10.5, 5.0), 6.57 (IH. s), 6.63 (IH. s), 6.87 (IH, dd, 

J=1.0, 2.0), 7.16 (IH, dd, J=1.5, 8.5). 7.45 (IH, d. 

J=8.5), 7.47 (IH. d. J=1.5). 7.93 (IH, d, J=2.0) 


6-(l) 


CH3(CH2)30CO- 


ESl-MS (m/z): 616 [(M+NH4)+1 
IR (nujol, cm-i): 3470, 3280, 1750, 1700 
NMR (DMSO-dg) 5: 0.84 (3H, t, J=7.3), 1.27 (2H. 
m), 1.51 (2H, m), 2.28 (3H, s), 2.96 (2H, m). 3.0- 
3.4 (5H, m). 3.60 (IH, m). 4.00 (2H, dt, J=1.0, 
6.6). 4.11 (IH. dd, J=6.7, 11.6), 4.37 (IH, dd, 
J=1.7. 11.5), 4.50 (2H. dt, J=4.9. 1.5). 4.91 (IH. d, 
J=7.7), 5.16 (IH, ddt. J=10.5. 1.7. 1.5), 5.20 (IH, 
d. J=5.1). 5.25 (IH, ddt. J=17.3, 1.7, 1.7), 5.34 
(IH. d. J=5.3). 5.35 (IH, d. J=5.7). 5.89 (IH, ddt, 
J=17.4, 10.5. 5.5). 6.58 (IH, s), 6.63 (IH, s), 6.87 
(IH, dd. J=0.9. 2.2). 7.16 (IH, dd, J=1.7, 8.4). 
7.45 (IH. d. J=8.5), 7.46 (IH, d. J=2.0), 7.93 (IH. 
d. J=2.2) 
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Table 3 











«o in 


Ex. No. 




Physicochemical properties 


7-(l) 


CH3CO- 


FAB-MS (ra/z): 541 [(M+H)*] 
IR (neat, cra-i): 3400, 1741. 1700 
NMR (DMS0-d<5) 5: 1.95 (3H. s). 2.29 (3H. s), 
2.95-3.02 (2H, m). 3.03-3.32 (5H, m). 3.55-3.62 
(IH. m), 4.02 (IH. dd, J=7.1, 11.9), 4.32 (IH, dd. 
J=1.8. 11.9). 4.50 (2H, dt. 1=5.0. 1.5), 4.90 (IH. d, 
J=7.5), 5.17 (IH, ddt, J=10.6, 1.8, 1.5). 5.20 (IH, 
d. J=4.9), 5.26 (IH, ddt, J=17.4. 1.8. 1.7), 5.30 
(IH, d. J=5.5), 5.33 (IH. d. J=5.5). 5.90 (IH. ddt. 
J=17.2, 10.6, 5.0), 6.58 (IH. s), 6.62 (IH, s), 6.87 
(IH. dd, J=0.9. 2.2), 7.16 (IH, dd, J=1.7. 8.4). 
7.45 (IH, d. J=8.4), 7.48 (IH. d. J«1.7). 7.93 (IH, 
d. Js2.2) 


8-(l) 




ESI-MS (m/z): 618 [(M+NH4)+] 
IR (neat, cm'O: 3400. 1750, 1700 
NMR (DMS0-d<5) 5: 2.28 (3H. s). 2.9-3.4 (7H. m), 
3.22 (3H, s), 3.48 (2H, m), 3.60 (IH, m), 4.11 (IH, 
ra), 4.13 (2H. m), 4.38 (IH, m), 4.50 (2H. dt, 
J=4.9, 1.6), 4.91 (IH, d, J=7.7), 5.16 (IH, m). 5.19 
(la d, J=5.1), 5.26 (IH, m), 5.34 (IH, d. J=5.5). 
5.35 (IH. d. J=5.5). 5.89 (IH, m). 6.57 (IH. s). 
6.63 (IH. s). 6.87 (IH. dd, J=0.9. 2.2), 7.15 (IH, 
dd, J=1.8. 8.6). 7.45 (IH, d, J=8.6), 7.47 (lH,d, 
J=2.3). 7.93 (IH. d, J=2.2) 
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Table 4 

























Ex. No. 


Rl 


Physicochemical properties 


9-(l) 


CH3OCH2CO- 


ESI-MS (ra/z): 588 [(M+NH4)+] 
IR (neat, cm-i): 3409. 1755. 1699. 1609 
NMR (DMSO-d^) 5: 2.29 (3H, s), 2.94-3.00 (2H. 
ra). 3.03-3.34 (5H. m). 3.23 (3H, s). 3.58-3.64 (IH, 
m). 3.93 (IH, d. J=16.5), 4.01 (IH, d, J=16.7). 
4.12 (IH. dd. J=6.9. 11.7). 4.40 (IH, dd, J=1.8, 
11.7). 4.50 (2H, dt. J=4.9, 1.5), 4.93 (IH. d, 
Js=7.5). 5.16 (IH, ddt. J=10.6. 1.8, 1.5). 5.21 (IH. 
d. J=5.5), 5.26 (IH. ddt, J=17.4, 1.8. 1.7). 5.33 
(2H, m). 5.89 (IH. ddt, J=17.4, 10.6, 5.0). 6.58 
(IH. s). 6.62 (IH, s). 6.87 (IH, dd, J=0.9. 2.2), 
7.17 (IH, dd. J=1.7, 8.4), 7.45 (IH, d, J=8.4), 7.48 
(IH. d. J=1.5). 7.93 (IH, d, J=2.0) 



(2) The compounds as listed in Tables 5-8 are obtained in the same 



manner as in Example 2-(3). 
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Table 5 



OK p 


Ex. No. 




Physicochemical properties 


3-(2) 


CHsCHjOCb- 


FAB-MS (m/z): 531 [(M+H)+] 
m. (nujol. cm-i): 3300-3500, 1733 
NMR (DMSO-de) 5: 115 (3H. t, J=7.1). 2.24 (3H. 
s), 2.99 (2H. t. J=7.4). 3.14-3.42 (5H, m), 3.62- 
3.69 (IH. m). 4.06 (2H. q. J=7.1), 4.14 (IH. dd. 
J=7.0. 11.7), 4.38 (IH. dd, J=2.2, 11.7), 5.02 (IH. 
d. J=7.3). 5.24 (IH. d. J=4.8). 5.36 (IH. d. J=5.5). 
5.38 (IH, d. J=5.3). 6.41 (IH, s), 6.51 (IH, s), 6.87 
(IH. dd, J=0.9, 2.2). 7.20 (IH, dd. J=1.8. 8.4). 
7.46 (IH, d. J=8.4), 7.51 (IH, d. J=1.3). 7.93 (IH. 
d. J=2.2). 11.8 (IH. s) 


4-(2) 


CH3(CH2)20CO- 


ESI-MS (m/z): 562 [(M+NH4)+] 
m (neat, cm-i): 3432, 1746, 1631 
NMR (DMSO-dg) 8: 0.83 (3H, t, J=7.4), 1.55 (2H, 
ra), 2.24 (3H, s). 2.99 (2H. t. J=7.3), 3.16-3.33 
(3H, ra), 3.39 (2H. m), 3.66 (IH, m), 3.97 (2H. t. 
J=6.6). 4.14 (IH, dd. J=6.8, 11.7), 4.38 (IH. m), 
5.02 (IH. d, J=7.3). 5.25 (IH. d. J=4.8), 5.37 (IH. 
d. J=5.3), 5.40 (IH. d. J=5.1).6.41 (IH. s). 6.52 
(IH, s), 6.87 (IH. dd, J=0.9, 2.2), 7.20 (IH, dd. 
J=1.7, 8.4). 7.46 (IH. d, J=8.4). 7.51 (IH, d. 
J=1.3). 7.93 (IH. d. J=2.2). 11.8 (IH. s) 
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Table 6 




Ex. No. 




Physicochemical properties 


5-(2) 


)>-oco— 


ESI-MS (m/z): 562 [(M+^fH4)+] 
IR (nujol cm-O: 3603, 3489, 3421, 3291, 1711, 1619 
NMR (DMSO-dfi) 5: 1.15, 1.17 (3H each, both d, 
J=6.5). 2.25 (3H, s), 2.99 (2H, t, J=7.5). 3.17-3.42 
(5H, m), 3.64 (IH, ddd, J=2.0, 7.0. 9.0), 4.12 (IH, 
dd. J=7.0, 11.5), 4.36 (IH, dd, 1=2.0. 11.5), 4.71 
(lH,heptet, J=6.5), 5.02 (IH, d. J=7.5), 5.24 (IH. 
d, 1=5.0). 5.37, 5.40 (IH each, both d, J=5.5), 6.40. 
6.52 (IH each, both s), 6.88 (IH, dd, J=1.0, 2.0), 
7.20 (IH, dd. J=2.0. 8.5), 7.46 (IH. d. J=8.5). 7.51 
(IH. d, J=2.0). 7.93 (IH, d, J=2.0). 11.80 (IH, s) 


6-(2) 


CH3(CH2)30CO- 


ESI-MS (in/z): 576 [(M+NH4)+] 
IR (nujol. cm-i): 3400, 1745. 1630 
NMR (DMSO-dx) 6: 0.83 (3H, t, J=7.3). 1.27 (2H. 
m), 1.51 (2H, rn). 2.24 (3H. s). 2.99 (2H, t, J=7.6). 
3.1-3.4 (5H, m), 3.66 (IH, m), 4.02 (2H, t, J=6.6), 
4.14 (IH, dd, J=6.8, 11.5). 4.38 (IH, dd, J=1.5. 
11.5). 5.02 (IH. d. J=7.5). 5.24 (IH, d, J=4.9). 
5.37 (IH, d, J=5.3), 5.39 (IH, d, J=5,l). 6.41 (IH, 
s). 6.52 (IH, s). 6.87 (IH, dd. J=l.l. 2.2). 7.20 
(IH. dd. J=:1.7, 8.6). 7.46 (IH, d, J=8.6), 7.51 (IH, 
d. J=1.3). 7.93 (IH. d. J=2.2). 11.80 (IH. s) 
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Table? 







OH 0 




CHf 
K \J- 






HO 


OH 


Ex. No. 




Physicochemical properties 


7-(2) 


CH3CO- 


m.p. 86*C - (gradually decomposed) 

FAB-MS (m/z): 523 [(M+H)*] 

IR (nujol, cm-i): 3400-3500. 1738. 1713 

XNMK qjjm:>o-(J5; 6. 1.97 (3H, s), 2.25 (3H. s). 2.99 

(2H. t. J=:7.7). 3.14-3.49 (5H. m). 3.63 (IH. m). 

4.03 (IH. dd J=7 1. 14.3). 4.44 (IH. m). 5.01 (IH. 

d. J=7.5). 5.25 (IH. d. J=4.8), 5.33 (IH. d. J=5.5). 


8-(2) 




ESI-MS (m/z): 578 1(M+NH4)+] 

IR (neat, cm->): 3430, 1750. 1630 

NMR (DMSO-dg) S: 2.24 (3H. s). 2.99 (2H, L 

-3). 3.15-3.45 (5H, m), 3.21 (3H. s). 3.48 (2H. 
m). 3.63 (IH. m), 4,14 (3H. m). 4.40 (IH, dd 
J=1.9. 11.4), 5.02 (IH. d, J=7.3). 5.23 (IH. d. 
J=4.9). 5.36 (IH, d. J=5.3). 5.38 (IH. d J=5 \) 
6.41 (IH. d, J=0.7). 6.52 (IH. d. U.?),' 6.87 (IH 
dd. J=l.l, 2.2). 7.20 (IH. dd. J=1.8. 8.4). 7 46 
(IH. d, J=8.4). 7.51 (IH. d. J=l.l). 7.92 (IH. d. 
J=2.2), 11.80 (1H.S) V^o. 
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Table 8 




Ex. No. 



Physicochemical propeities 



9-(2) 



CH3OCH2CO- 



m.p. 65-68'C 

ESI-MS (m/z): 548 I(M+NH4)+] 
IR (nujol, cm-i): 3475. 1751, 1630 
NMR (DMSO-dg) 5: 2.25 (3H. s). 2.99 (2H. t. 
J=7.5). 3.15-3.42 (5H, m). 3.24 (3H. s), 3.67 (IH. 
in), 3.96 (IH, d, J=16.5). 4.02 (IH, d, J=16.7), 
4.14 (IH, dd. J=6.9. 11.7), 4.42 (IH, dd. J=1.7, 
11.7), 5.02 (IH, d. J=7.3), 5.26 (IH, d, J=4.8), 
5.36 (IH, d, J=5.5). 5.39 (IH, d, J=5.3). 6.41 (IH, 
s), 6.50 (IH. s), 6.88 (IH. dd. J=0.9. 2.2), 7.20 
(IH. dd, J=1.7, 8.4). 7.47 (IH, d, J=8.4), 7.51 (IH, 
d. J=1.5), 7.94 (IH, d. J=2.2), 11.76 (IH, s) 



Example 10 

[0107] 3-(5-Benzo[b]furanyl)-2*-(p-D-glucopyranosyloxy)-6'-hyclroxy-4'-methylproplophenone (400 mg) is dissolved 
in trimethyl ortho-acetate (5 ml), and thereto is added pyridinium p-toluenesulfonate (22 mg), and the mixture is stirred 
at room temperature for one hour. The reaction mixture is diluted with ethyl acetate, and poured into a saturated sodium 
hydrogen carbonate solution. The mixture is shaken, and the organic layer Is separated, washed with water, dried, and 
concentrated under reduced pressure. The residue is purified by silica gel column chromatography (solvent; chloroform/ 
methanol) to give 3-(5-benzo-[b]furanyl)-2'-(4,6-0-(1-methoxyethylidene)-p-D-glucopyranosyloxy)-6'-hydroxy-4'- 
methylpropiophenone (320 mg). 

ESI-MS (m/2): 537 [(M+Na)+], 515 [(M+H)+] 

IR (nujol. cm-1): 3423, 1631 

NMR (DMSO-dg) 6: 1.40 (3H, s), 2.25 (3H, s), 2.99 (2H, t, J=7.5), 3.23 (3H, s), 3.26-3.82 (8H, m), 5.18 (IH, d, 
J=7.7), 5.38 (1 H. d, J=5.3), 5.61 (1 H, d, J=5.7). 6.41 (1 H, s), 6.55 (1 H, s), 6.84 (1 H, dd, J=0.9, 2.2), 7.1 9 (1 H, dd, J=1 .7, 
8.4), 7.47 (IH, d, J=8.4), 7.51 (1H, d, J=1.3), 7.94 (1H, d, J=2.2), 11.7 (1H, s) 

Example 11 

[0108] (1) 3-(5-Benzo[b]furanyl)-2'-(p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylpropiophenone (1.87 g) is sus- 
pended in dichloromethane (36 ml), and thereto are added p-toluenesulfonic add (78 mg) and benzaldehyde dimethyl 
acetal (930 mg) at room temperature. The mixture is stirred at room temperature for 1 .5 hour. The mixture is concen- 
trated under reduced pressure, and to the residue are added ethyl acetate and a saturated aqueous sodium hydrogen 
carbonate solution. The mixture is shal<en, and the organic layer is separated, washed with water, dried, and concen- 
trated under reduced pressure. The residue is purified by silica gel column chromatography (solvent; chlorofonn/ace- 
tone) to give 3-(5-ben2o[b]furanyl)-2'-(4,6-0-ben2ylidene-p-D-glucopyranosyloxy)-6*-hydroxy-4'-methylpropiophe- 
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none (2.03 g). 

ESI-MS (m/z): 569 [(M+Na)+], 547 [(M+H)+] 
IR(neat, cm-i):3450. 1631 

MMn ^riK^QO-rl \ S' O no /<5U o\ Q ni /OU t l_7 A\ O 0>1.0 >IQ />1U O CP n -7n /OU OO /HU «s\ c oo 

. ..... . ywL.ww V. yw. I, w.wi y«_i I, I, # .-ry, «-».»-r-T-o.-M-» y^t i, ill/, o.<^0-W. I V \\Jl I, I I ly, -r.CO ^11 I, my, ^.£-£, 

5 (1H. d, J=7.7), 5,51 (1H, d, J=4.9). 5.59 (IH, s). 5.64 (1H, d, J=5.5). 6.42 (1H, s), 6.59 (1H. s). 6.90 (1H, dd. J=0.9. 
2.2). 7.22 (1H, dd, J=1.8, 8.4), 7.36-7.53 (7H, m), 7.95 (1H, d, J=2.2),11.80 (1H, s) 

[0109] (2) 3-(5-Ben2o[b]furanyl)-2'-(4,6-0-ben2ylldene-p-D-glucopyranosyloxy)-6'-hydroxy-4'-niethyIpropiophe- 
none (1 .00 g) is dissolved in N.N-dimethyiformamide (1 0 mi), and thereto are added imidazole (747 mg) and t-butyld- 
imethylchlorosilane (827 mg). The mixture is stirred at room temperature for 13 hours, and poured into ice-water. The 
10 mixture Is extracted with ethyl acetate, and the organic layer is washed with water, dried, and concentrated under 
reduced pressure. The residue is purified by silica gel column chromatography (solvent; hexane/ethyl acetate) to give 
3-(5-benzo [b]furanyl)-2'-(3-0-t-butyldimethylsllyl-4,6-0-benzylidene-p-D-glucopyranosyloxy)-6-t^^ 
loxy-4'-methylpropiophenone (1 .06 g). 

FAB-MS (m/2): 797 [(M+Na)+] 
15 IR (nujol, cm-i): 3459, 1691, 1610 

NMR (DMSO-dfi) 6: 0.01 (3H, s), 0.08 (3H, s), 0.18 (6H, s), 0.86 (9H, s), 0.89 (9H, s), 2.28 (3H, s), 2.93-3.02 
(2H, m), 3.04-3.15 (2H, m). 3.28 (1H, m), 3.44 (1H, m), 3.62 (2H, m), 3.74 (1H, t, J=8.8), 4.18 (1H, m), 5.18 (1H, d, 
J=7.9), 5.56 (1H. d, 3=7.0), 5.58 (1H, s), 6.40 (1H, s), 6.71 (1H, s), 6.88 (1H. dd, J=0.9, 2.2), 7.17 (1H, dd, J=1.8. 8.6), 
7.36-7.49 (7H, m), 7.93 (1 H, d, J=2.2) 
20 [01 1 0J (3) 3-(5-Benzo[b]f uranyl)-2'-(3-0-t-butyldimethylsilyl-4,6-0-benzylidene-p-D-gtucopyranosyloxy)-6'-t-butyld- 
imethylsilyloxy-4'-methylpropiophenone (1 .04 g) is dissolved in pyridine (5.4 ml), and thereto is added acetic anhydride 
(2.7 ml). The mixture is stirred at room temperature overnight, and poured into chilled 1 0 % aqueous citric acid solution. 
The mixture is extracted with ethyl acetate, and the organic layer is washed with water and a saturated aqueous sodium 
hydrogen carbonate solution, dried, and concentrated under reduced pressure to give 3-(5-benzo[b]furanyl)-2'-(2-0- 
25 acetyl-3-0-t-butyldimethylsllyl-4,6-0-benzylidene-p-D-glucopyranosyloxy)-6*-t-butyldimethylsilyloxy-4'-methylprDpi- 
ophenone(1.09 g). 

ESI-MS (m/z): 840 [(M+Na)+] 

IR (neat, cm-i): 1753, 1705, 1609 

NMR (DMSO-dg) 6: -0.04 (3H, s), 0.00 (3H, s), 0.1 7 (3H. s), 0.1 7 (3H, s). 0.78 (9H, s), 0.86 (9H, s), 2.02 (3H, s), 
30 2.28 (3H. s). 2.80-3.02 (4H, m), 3.62 (1H, t. J=9.0), 3.70-3.85 (2H, m), 4.04 (1H, t. J=9.2), 4.29 (1 H, dd, J=3.7, 8.8), 
4.93 (1H, t, J=9.0), 5.38 (1H, d, J=8.1), 5.65 (1H, s), 6.42 (1H, s), 6.65 (1H, s), 6.90 (1H, dd, J=0.9, 2.2), 7.15 (1H, dd, 
J=1.8. 8.6), 7.37-7.47 (6H, m), 7.50 (1H, d, J=8.6), 7.94 (1H, d, J=2.2) 

[01 11 ] (4) 3-(5-Ben2o[b]f uranyl)-2'-(2-0-acetyl-3-0-t-butyldimethylsllyl-4,6-0-benzylidene-p-D-glucopyranosyloxy)- 
6*-t-butyldimethylsilyloxy-4'-methylpropiophenone (1 .07 g) is dissolved in a mixture of tetrahydrofuran (23 ml) and acetic 

35 acid (2.3 ml), and thereto is added tetra-n-butylammonium fluoride (685 mg), and the mixture is stirred at room tem- 
perature for 25 minutes. The reaction mixture is concentrated, and the residue is dissolved in ethyl acetate, and poured 
into ice-water. The organic layer is washed with water, dried, and concentrated under reduced pressure to give 3-(5-ben- 
20[b]furanyl)-2*-(2-0-acetyl-3-0-t-butyldimethylsilyl-4,6-0-benzylidene-p-D-glucopyranosyloxy)-6'-hydroxy-4'-methyl- 
proplophenone (968 mg). 

40 FAB-MS (m/2): 725 [(M+Na)+] 

IR(neat, cm-i): 1753, 1634 

NMR (DMSO-dg) 6: -0.05 (3H, s), 0.00 (3H, s), 0.78 (9H, s), 2.03 (3H, s), 2.24 (3H, s), 2.92-2.99 (2H, m), 3.05-3.11 
(2H, m), 3.60 (1 H, t, J=9.1 ), 3.72 (1 H, t, J=9.3), 3.77-3.85 (1 H, m), 4.04 (1 H, m), 4.27 (1 H, dd, J=4.2, 9.2). 4.95 (1 H, 
t, J=8.5), 5.46 (1H, d, J=8.1), 5.64 (1H, s), 6.42 (1H, s), 6.52 (1H, s), 6.89 (1H, dd, J=0.9, 2.2), 7.20 (1H, dd. J=1.7, 
45 8.3), 7.36-7.46 (5H, m), 7.50 (1 H, d, J=8.3), 7.51 (1 H, m), 7.94 (1 H, d, J=2.2), 1 0.7 (1 H, s) 

[0112] (5) 3-(5-Benzo[b]furanyl)-2'-(2-0-acetyl-3-0-t-butyldimethylsilyl-4,6-0-benzylidene-p-D-glucopyranosyloxy)- 
6'-hydroxy-4'-methylproplophenone (958 mg) is dissolved in acetic acid (35 ml), and thereto are added water (4 ml) 
and p-toluenesulfonic acid (75 mg), and the mixture is stirred at room temperature for four days. The reaction mixture 
is poured into ice-water (700 ml), and the mixture is extracted with ethyl acetate. The organic layer is washed with 
50 water, dried, and concentrated under reduced pressure. The residue is purified by silica gel column chromatography 
(solvent; chlorofomVmethanol) to give 3-(5-ben20[blfuranyl)-2'-(2-0-acetyl-p-D-glucopyranosyloxy)-6'-hydroxy-4'- 
methylpropiophenone (420 mg). 

M.p. 160°C ~ (gradually melting) 

ESI-MS (m/z): 518 [(M+NH^)^ 
55 IR (nujol, cm- ""): 3100-3510, 1752 

NMR (DMSO-dg) 6: 1 .99 (3H, s), 2.22 (3H, s), 2.90-2.97 (2H, m), 3.03-3.11 (2H, m), 3.21-3.31 (1H, m), 3.42-3.53 
(3H, m), 3.72 (1 H, m). 4.67 (1 H, t, J=5.6), 4.78 (1 H, dd, J=8.2, 9.5), 5.20 (1 H, d, J=8.1 ). 5.28 (1 H, d, J=5.3), 5.36 (1 H. 
d, J=5.6), 6.39 (1H, s). 6.52 (1H, s), 6.88 (1H, dd, J=0.9, 2.2), 7.18 (1H. dd. J=1.7. 8.4), 7.47 (1H, d, J=8.4), 7.50 (1H. 
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d, J=1.3), 7.93 (1H, d, J=2.2), 10.86 (1H, s) 
Example 12 

5 [0113] (1) 3-(5-Benzo[b]furanyl)-2'-{4,6'0-benzylidene-p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylpropio 

none (2.02 g) is dissolved In pyridine (20 mi), and thereto is added acetic anhydride (2.27 g). The mixture is stirred at 
room temperature for 4.5 hours, and poured into chilled 10% aqueous citric acid solution, and the mixture is extracted 
with ethyl acetate. The organic layer Is washed with water, dried, and concentrated under reduced pressure to give 
3-(5-benzo [b] furanyl)-2'-(2,3-dl-0-acetyl-4,6-0-benzylldene-p-D-glucopyranosyloxy)-6'-acetoxy-4'-methylpropiophe- 
10 none (2.37 g). 

M.p. 200-203«C 

ESI-MS (m/z): 690 [(iVI+NH4)-^] 

IR (nujol, cm-""): 1764, 1747, 1699, 1619 

NMR (DMSO-dg) 5: 1 .94 {3H, s). 2.01 {3H, s), 2.02 (3H. s), 2.34 (3H, s), 2.87-3.03 (4H, m), 3.76 (1H, t, J=9.9), 
15 3.90 (1H, t, J=9.4), 3.97 (1H, dd, J=4.5, 9.9), 4.44 (1H, dd, J=4.6, 10.0), 5.07 (1H, dd, J=7.9, 8.1), 5.40 (1H, t. J=9.4), 
5.63 (1H, s), 5.68 (1H, d, J=7.9), 6.74 (1H, s), 6.91 (1H, dd, J=0.9, 2.2), 7.00 (1H, s), 7.17 (1H, dd, J=1.8, 8.6), 7.39 
(5H, s), 7.49 (1 H, d, J=1 .3), 7.51 (1 H, d, J=8.4), 7.95 (1 H, d, J=2.2) 

[0114] (2)3-(5-Ben2o|b]furanyl)-2'-(2,3-di-0-acetyi-4,6-0-benzylidene-p-D-glucopyranosyloxy)-6'-acetoxy-4'-meth- 
yipropiophenone (2,04 g) is suspended in acetic acid (60 ml), and thereto are added water (6 ml) and p-toluenesulfonic 

20 acid (58 mg). The mixture is stirred at room temperature for 20 hours, and poured into ice-water (800 ml). The mixture 
Is allowed to stand for one hour, and the precipitated Insoluble resinous material is separated by filtration, and dissolved 
In ethyl acetate. The organic layer is washed with a saturated aqueous sodium hydrogen carisonate solution, dried, 
and concentrated under reduced pressure. The residue is purified by silica gel column chromatography (solvent; chlo- 
rofonTi/methanol)togive3-(5-ben20[b]-furanyl)-2'-(2,3-di-0-acetyl-|3-D-giucopyranosyloxy)-6'-acetoxy-4'-methylpropl^ 

25 ophenone (1.72 g). 

ESI-MS (m/z): 602 [(M+NH4)+] 
IR(nujol,cm-''): 3404, 1751 

NMR (DMSO-dg) 5: 1.87 (3H, s), 2.00 (3H, s), 2.00 (2H, s), 2.31 (3H, s), 2.84-3.11 (4H, m), 3.48-3.57 (2H, m), 
3.64-3.77 (2H, m), 4.77 (1H, t, J=5.8), 4.89 (1H, dd, J=8.1, 9.7), 5.10 (1H, t, J=9.7), 5.50 (1H, d, J=8.1), 5.59 (1H, d, 
30 J=5.7). 6.70 (1H, s), 6.89 (1H, dd, J=0.9, 2.2), 7.00 (1H, s), 7.16 (1H, dd, J=1.5, 8.5), 7.47-7.50 (2H. m), 7.94 (1H, d, 
J=2.2) 

Example 13 

35 [0115] (1) 3-(5-Benzo[b]furanyl)-2'-(2,3-di-0-acetyl-4,6-0-benzylldene-p-D-glucopyranosyloxy)-6'-acetoxy-4'-meth- 
yipropiophenone (671 mg) is dissolved in a mixture of tetrahydrofuran (5 ml), methanol (5 ml) and watisr (0.1 ml), and 
thereto Is added sodium hydrogen cariDonate (419 mg). The mixture is stirred at room temperature for 30 hours, and 
poured Into water. The mixture Is extracted with ethyl acetate, and the organic layer is washed with water, dried, and 
concentrated under reduced pressure. The residue is purified by silica gel column chromatography (solvent; hexane/ 
40 ethyl acetate) to give 3-(5-benzo[b]-furanyl)-2'-(2,3-di-0-acetyl-4,6-0-benzylldene-p-D-glucopyranosyloxy)-6'-hy- 
droxy-4'-methylproplophenone (410 mg). 

M.p. 187-189^0 

ESI-MS (m/z): 648 [(M+NH4)+] 

IR (neat, cm-''): 1754, 1633 

45 NMR (DMSO-dg) 6: 1.97 (3H, s), 2.01 (3H, s), 2.25 (3H. s), 2.90-2.98 (2H, m), 3.01-3.09 (2H. m), 3.76 (1H, t, 

J=9.9), 3.88 (1H, t, J=9.4), 3.95 (1H, dd, J=4.6, 9.5), 4.32 (1H, dd, J=4.6, 10.1), 5.05 (1H, dd, J=7.9.9.3), 5.40(1 H, t, 
J=9.3), 5.63 (1H, s), 5.63 (1H, d. J=7.9), 6.43 (1H, s), 6.53 (1H, s), 6.90 (1H, dd. J=0.9, 2.2), 7.19 (1H, dd, J=1.7, 8.6), 
7.39 (5H, s), 7.50 (2H, m), 7.95 (1H, d, J=2.2), 10.70 (1H, s) 

[0116] (2)3-(5-Benzo[b]furanyl)-2'-(2,3-di-0-acetyl-4,6-0-benzylidene-p-D-glucopyranosyloxy)-6'-hydroxy-4'-meth- 

50 yipropiophenone (395 mg) is dissolved in acetic acid (14 ml), and thereto are added water (1 .4 ml) and p-toluenesulfonic 
acid (12 mg). The mixture is stirred at room temperature for two days, poured into ice-water, and allowed to stand for 
one hour. The coloriess precipitates are collected by filtration, and dissolved in ethyl acetate. The mixture is washed 
with water, dried, and concentrated under reduced pressure to remove the solvent. The residue is purified by silica gel 
column chromatography (solvent; chlorofomri/methanoi) to give 3-(5-benzo[b]furanyl)-2'-(2,3-di-0-acetyl-p-D-glucop- 

S5 yranosyloxy)-6'-hydroxy-4'-methylproplophenone (297 mg). 
M.p. 161-153°C 

ESI-MS (m/z): 560 [(M+NH4)+] * 

IR (nujol, cm-"!): 3543, 3288, 1751, 1729 
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NMR (DMSO-de) 8: 1 .91 (3H, s), 1 .99 (3H, s), 2.23 (3H, s), 2.89-2.96 (2H, m), 3.02-3.09 (2H, m), 3.46-3.80 (4H, 
m), 4.75 (1H, t, J=5.7), 4,88 (1H, dd, J=8.0, 9.8), 5.09 (1H, t, J=9.4), 5.43 (1H, d, J=8.0), 5.58 (1H, d, J=5.7), 6.41 (1H, 
s), 6.54 (1H, s), 6.88 (1H, dd, J=0.9, 2.2). 7.17 (1H, dd, J=1.8, 8.4). 7.47 (1H, d. J=8.9), 7.49 (1H, s), 7.94 (1H, d. 
J=2.2), 10.48 (IH.s) 

5 

Example 14 

[0117] (1) 3-(5-Benzo[b]furanyl)-2'-(4,6-0-benzylidene-p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylpropio^ 
none (600 mg) is dissolved in N,N-dimethylacetamide (4 ml), and thereto is added triethylamine (123 mg). To the 

10 mixture is added dropwise a solution of methyl chloroformate (115 mg) in N,N-dlmethylacetamide (2 ml) under ice- 
cooling over a period of 40 minutes. The mixture Is stirred at the same temperature for 10 minutes, and poured into 
chtlied 10 % aqueous citric acid solution, and extracted with ethyl acetate. The organic layer is washed with water, 
dried, and concentrated under reduced pressure. The residue is purified by silica gel column chromatography (solvent; 
chlorofomn/methanol) to give 3-(5-ben2o(b]furanyl)-2'-(4,6-0-benzylidene-p-D-glucopyranosyloxy)-6'-methoxycarbo- 

^5 nyloxy-4'-methylpropiophenone (637 mg). 
ESI-MS (m/z): 622 [(M+NH4)+) 
IR (nujol, cm-"i): 3383, 1762, 1689, 1618 

NMR (DMSO-dg) 5: 2.34 (3H, s), 2.92-2.98 (2H, m). 3.05-3.25 (2H, m), 3.33-3.47 (2H. m), 3.54-3.70 (3H, m), 
3.75 (3H, s), 4.22 (1 H, m), 5.28 (1 H, d, J=7.9), 5.51 (1 H, d, J=5.3), 5.57 (1 H, s), 5.68 (1 H, d, J=5.9), 6.81 (1 H, s), 6.91 
20 (1 H, dd, J=0.9, 2.2), 7.09 (1 H, s), 7.19 (1 H, dd, J=1 .7, 8.6), 7.37-7.48 (5H, m), 7.50 (1 H, d, J=8.6), 7.50 (1 H. d, J=1 .7), 
7.95(1H, d, J=2.2) 

[0118] (2) 3-(5-Benzo[b]furanyl)-2'-(4,6-0-benzylidene-p-D-glucopyranosyloxy)-6'-methoxycarbonyloxy-4'-methyl- 
propiophenone (618 mg) is dissolved in acetic acid (60 ml), and thereto are added water (1 .4 ml) and p-toluenesulfonic 
acid (19 mg), and the mixture is stirred at room temperature overnight. The reaction mixture is poured into ice-water, 

25 and extracted with ethyl acetate. The organic layer is washed with a saturated aqueous sodium hydrogen carbonate 
solution, dried, and concentrated under reduced pressure. The residue is purified by silica gel column chromatography 
(solvent; chlorofomn/methanol) to give 3-(5-benzo[b]furanyl)-2'-(p-D-glucopyranosyloxy)-6'-methoxycarbonyloxy-4'- 
methylpropiophenone (428 mg). 

ESI-MS (m/z): 534 [(M+NH4)+] 

30 IR (neat, cm-^): 3387, 1765 

NMR (DMSO-dg) 5: 2.32 (3H, s), 2.90-2.98 (2H, m), 3.09-3.50 (7H, m). 3.67-3.74 (1H, m), 3.74 (3H, s), 4.60 (1H, 
t, J=5.7), 5.04 (1H, d, J=7.5), 5.08 (1H, d, J=5.3), 5.15 (1H, d. J=4.9), 5.37 (1H. d, J=5.5), 6.78 (1H, m). 6.88 (1H. dd, 
J=0,9, 2.2), 7.03 (1H, s), 7.19 (1H, dd, J=1.8, 8.4), 7.46 (1H, d, J=8.4). 7.51 (1H, d, J=1.3), 7.93 (1H, d, J=2.2) 

35 Example 15 

[0119] (1) The con-esponding starting compounds are treated in the same manner as in Example 14-(1) to give 
3-(5-benzo[b]furanyl)-2'-(4,6-0-benzylidene-p-D-glucopyranosyloxy)-6'-acetoxy-4'-methylpropiophenOne. 

ESI-MS (m/z): 606 [(M+NH4)+] 
^0 IR (nujol, cm-t): 3367, 1 767, 1 690, 1 61 7 

NMR (DMSO-de) 6: 2.03 (3H, s), 2.33 (3H, s), 2.92-3.00 (2H, m), 3.05-3.73 (7H, m), 4.17-4.27 (1 H, m), 5.26 (1H, 
d, J=7.7), 5.50 (1H, d, J=5.3). 5.58 (1H, s), 5.68 (1H, d, J=5.9), 6.68 (1H. m), 6.91 (1H. dd. J=0.9, 2.2), 7.05 (1H, s), 
7.19 (1H, dd, J=1 .6, 8.6), 7.37-7.52 (7H, m), 7.95 (1H, d. J=2.2) 

[0120] (2) 3-(5-Benzo[b]furanyl)-2'-(4,6-0-benzylidene-p-D-glucopyranosyloxy)-6'-acetoxy-4'-methylpropiophe- 
45 none is treated in the same manner as in Example 1 4-(2) to give 3-(5-benzo[b]fu ranyl)-2'-(p-D-glucopyranosyloxy)-6*- 
acetoxy-4'-methylpropiophenone. 

ESI-MS (m/z): 518 [(M+NH4)+] 

{R (neat, cm-i): 3393, 1769, 1691 , 1618, 1198 

NMR (DMSO-de) 2.02 (3H, s), 2.30 (3H, s), 2.89-3.02 (2H. m), 3.06-3.51 (7H, m), 3.67-3.75 (1 H, m), 4.58 (1H, 
50 t, J=5.7), 5.02 (1H, d, J=7.3). 5.05 (1H, d, J=5.1), 5.12 (1H. d, J=4.8), 5.34 (1H, d, J=5.5), 6.64 (1H, s), 6.88 (1H. dd. 
J=0.9. 2.2), 6.99 (1H, s), 7.19 (1H, dd. J=1.7, 8.4), 7.47 (1H, d. J=8.4), 7.51 (1H. d, J=1.3). 7.93 (1H. d. J=2.0) 

Example 16 

55 [0121] 3-(5-Benzo[b]furanyl)-2'-(p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylpropiophenone (500 mg) is dissolved 
in N,N-dimethylacetamide (3.5 ml), and thereto is added triethylamine (315 mg). To the mixture is added dropwise 
acetyl chloride (282 mg) under ice-cooling, and the mixture is stirred under ice-cooling for 30 minutes, and stinted at 
room temperature overnight. The reaction mixture is poured Into chilled 1 0 % aqueous citric acid solution, and extracted 
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with ethyl acetate. The organic layer is washed with water, dried, and concentrated under reduced pressure. The 
residue is purified by silica gel column chronnatography (solvent; chloroform/methanol) to give 3-(5-benzo[b]-furanyl)- 
2'-(6-0-acetyl-p-D-glucopyranosyloxy)-6'-acetoxy-4'H7iethylpropiophenone (304 mg). 

ESMVIS (m/2): 560 [(M4-NH4)+] 
5 IR (neat, cm-i): 3417, 1769. 1740, 1695, 1618 

NMR (DMSO-de) 6: 1 .97 (3H, s), 2.02 (3H, s), 2.31 (3H, s), 2.88-2.98 (2H. m), 3.04-3.32 (5H, m), 3.62-3.70 (1H. 
m), 4.03 (1 H, dd, J=7.2, 14.1), 4.35 (1 H, dd, J=1 .8, 1 1 .7). 5.04 (1 H, d, J=7.5), 5.25 (1 H, d, J=4.9), 5.34 (1 H, d, J=5.3), 
5,44 (1 H, d, J=5.5), 6.67 (1 H, s), 6.88 (1 H, dd, J=0.9, 2.2), 6.95 (1 H, s), 7.1 8 (1 H, dd, J=1 .8, 8.4), 7.47 (1 H, d, J=8.4), 
7.50 (1H, d, J=1.5), 7.94 (1H, d, J=2.2) 

10 

Example 17 

[0122] (1 ) 3-(5-Benzo[b]furanyl)-2'-(p-D-glucopyranosyloxy)-6'-hydroxy-4-methylproplophenone (3.0 g) is dissolved 
in 2,4,6-collidine (33 ml). The mixture is cooled to -40**C with dry ice-acetone and thereto is added dropwise with stirring 

15 a solution of 4-nitrophenyl chlorofomriate (1 .71 g) in dichloromethane (8.6 ml). The mixture is stirred at -40°C for 1 .5 
hour, and stirred at room temperature for one hour, and further stirred at 53*^0 forthree hours. After cooling, the reaction 
mixture Is poured into a chilled 10 % hydrochloric acid, and the mixture is extracted with ethyl acetate. The organic 
layer is washed with water, dried, and concentrated under reduced pressure. The residue Is purified by sHica gel column 
chromatography (solvent; chlorofomn/acetone) to give 3-(5-benzo[b]furanyl)-2'-(4,6-0-carbonyl-p-D-glucopyranosy- 

20 loxy)-6'-hydroxy-4'-methylproplophenone (2.1 6 g). 

FAB-MS (nrVz): 507 [(M+Na)+], 485 [(M+H)+] 
IR (nujol, cm-i): 3386, 1753, 1630 

NMR (DMSO-dg) 6: 2.25 (3H, s), 2.99 (2H, t, J=7.4), 3.30-3.40 (3H, m), 3.64 (1H, m), 4.09-4.21 (2H, m), 4.26 
(1 H, dd, J=9.3, 9.7), 4.49 (1 H, dd, J=5.3, J=9.2), 5.26 (1 H, d, J=7.9), 5.80 (1 H, d, J=5.9), 5.86 (1 H, d, J=5.7), 6.43 (1 H, 
25 s), 6.55 (1H, s), 6.89 (1H, dd, J=0.9, 2.2), 7.19 (1H, dd, J=1.8, 8.6), 7.49 (1H, d, J=8.6), 7.50 (1H, d. J=1.9), 7.94 (1H, 
d, J=2.2), 11.6 (1H, s) 

[0123] (2) 3-(5-Benzo[b]furanyl)-2'-(4,6-0-carbonyl-p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylproplophenone 
(2.13 g) is dissolved in methanol (40 ml), and thereto is added p-toluenesulfonicacid (84 mg), and the mixture is stirred 
at room temperature for one hour. The reaction mixture is diluted with ethyl acetate, and poured into a saturated sodium 

30 hydrogen carbonate solution. The mixture is shaken, and the organic layer Is separated, washed with water, dried, and 
concentrated under reduced pressure. The residue is purified by silica gel column chromatography (solvent; chlorofomV 
acetone) to give 3-(5-benzo-[b]furanyl)-2'-(4-0-methoxycarbonyi-p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylpropi- 
ophenone (986 mg). 

ESI-MS (m/z): 534 [(M+NH4)+] 

35 IR (neat, cm-""): 3459, 1 752, 1 631 

NMR (DMSO-dg) 6: 2.24 (3H, s), 3.00 (2H, t, J=7.4), 3.32-3.45 (4H, m), 3.49-3.60 (2H, m), 3.66-3.73 (1H, m), 
3.73 (3H, s), 4.54 (1H, t, J=9.6), 4.82 (1H, t, J=5.6), 5.12 (1H, d, J=7.7), 5.52 (1H, d, J=5.7), 5.60 (1H, d, J=5.7), 6.44 
(1H, d, J=0.6), 6.56 (1H, d, J=0.9), 6.90 (1H, dd, J=0.9. 2.2), 7.22 (1H, dd, J=1.7, 8.4), 7.47 (1H, d, J=8.4), 7.54 (1H, 
d, J=1 .3), 7.93 (1 H, d, J=2.2), 11 .8 (1 H, s) 

40 

Example 18 

[0124] To a solution of 3-(5-benzo[b]furanyl)-2'-(p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylpropiophenone (1 0 g) 
In 2,4,6-collidine (100 ml) is added dropwise methyl chloroformate (10.31 g) at O^C, and the mixture is stirred at 0**C 

^5 for 23 hours. The reaction mixture is poured into lce-1 0 % hydrochloric acid (300 ml-300 ml), and the mixture is extracted 
with ethyl acetate (350 ml). The organic layer is washed with water, a saturated aqueous sodium hydrogen carbonate 
solution, and a saturated sodium chloride solution, dried, and concentrated under reduced pressure. The residue (1 1 .96 
g) is dissolved in tetrahydrofuran (200 ml), and thereto is added t-butyl amine (20 ml), and the mixture is stirred at room 
temperature for four hours. The reaction mixture is poured Into ice-10 % hydrochloric acid (150 ml-150 ml), and ex- 

50 tracted with ethyl acetate (250 ml). The organic layer is washed with water a saturated aqueous sodium hydrogen 
carbonate solution, and a saturated sodium chloride solution, dried, and concentrated under reduced pressure. The 
reside is recrystalllzed twice from water-diethyl ether-diisopropyl ether to give 3-(5-ben2o[b]furanyl)-2'-(6-0-methoxy- 
carbonyl-p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylpropiophenone (9.14 g). 
M.p. 78-82*C 

55 ESI-MS (m/2): 534 [(M+NH4)+] 

IR (nujol, cm-'i): 3509, 3401, 3172, 1733, 1669, 1632. 1611 
[0125] The data of NMR (DMSO-dg) are the same as those of the compound obtained In Example 2-(3). 
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Example 19 

[0126] 3-(5-Benzo[bJfuranyl)-2'-(p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylpropiophenone (10 g) is dissolved in 
ethyleneglycol dimethyl ether (30 ml), and thereto are added dimethyl carbonate (100 ml), Novozyme 435 (2 g, man- 
ufactured by Novo Nordlsk A/S, Denmark) and molecular sieves 4A powder (8 g), and the mixture Is stirred at 40**C 
for 24 hours, and stirred at room temperature for 14 hours. The reaction mixture Is diluted with chlorofomn, and the 
insoluble materials are removed by filtration. The filtrate is concentrated to dryness, and the residue is dissolved in 
ethyl acetate. The mixture is washed successively with 10 % aqueous hydrochloric acid, water, a saturated aqueous 
sodium hydrogen carbonate solution, and a saturated aqueous sodium chloride solution, dried, and concentrated under 
reduced pressure. The residue is recrystallized three times from ether-isopropyl ether-water to give 3-(5-benzo[b]- 
furanyl)-2'-(6-0-methoxycariDonyl-p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylproplophenone (7.9 g). The physico- 
chemical properties of the compound are the same as those of the compound obtained in Example 18. 

Example 20 

[0127] The corresponding starting compounds are treated in the same manner as in Example 1 to give 3-(5-benzo 
[b]furanyl)-2'-(P-D-glucopyranosyloxy)-6'-hydroxy-4'-ethyiproplophenone. 

M.p. 146-148.5°C 

ESI-MS (m/z): 490 [(M+NH4)+] 

IR (nujol, cm ■'): 3600-3200, 1633, 1605 

NMR (DMSO-de) 5: 1.15 (3H, t, J=7.5), 2.55 (2H. q, J=7.5), 3.00 (2H, t, J=7,5), 3.10-3.50 (7H, m), 3.68-3.74 (1H, 
m), 4.61 (1H, t, J=5.5). 4.98 (1H, d, J=7.5). 5.06 (1H, d, J=5.5), 5.14 (1H, d, 3=5.0). 5.31(1H, d, J=5.5), 6.42 (1H, d, 
J=1 .5), 6.57 (1 H . d, J=1 .5), 6.88 (1 H, dd, J=1 .0, 2.0), 7.22 (1 H. dd, J=2.0, 8.5), 7.46 (1 H. d, J=8.5). 7.53 (1 H, d, J=2.0), 
7.93 (1H, d. J=2.0),11.90(1H, s) 

Example 21 

[01 28] 2'-(2,3,4,6-Tetra-0-acetyl-p-D-glucopyranosyloxy)-6'-hydroxy-4'-methy!acetophenone (1 00 g) is dissolved in 
a mixture of chilled ethanol (800 ml) and 50 % aqueous potassium hydroxide solution (200 g), and thereto is added 
5-fomiylbenzo[b]furan (30.91 g). The mixture Is stirred at room temperature overnight under argon atmosphere. To the 
reaction mixture are added N,N-dimethylacetamide (400 ml), anhydrous piperazine (17.35 g) and 10 % palladium- 
carbon (51.4 % aqueous, 9.4 g), and the mixture is stirred at room temperature for two hours under atmospherte 
pressure of hydrogen gas. The catalyst is removed by filtration, and the filtrate Is washed with dilsopropyl ether, and 
acidified with 18 % hydrochloric acid under ice-cooling. The mixture is extracted with ethyl acetate, and the organic 
layer is washed successively with water, a saturated aqueous sodium hydrogen cartDonate solution, and a saturated 
aqueous sodium chloride solution, dried, and concentrated under reduced pressure. The residue Is crystallized twice 
from water-acetonltrile to give coloriess crystals (66.86 g), which is combined with the compound (137.6 g) prepared 
by the same procedure. The combined product (204.46 g) Is recrystallized from water-ethanol to give 3-(5-benzo[b] 
furanyl)-2'-(p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylpropiophenone (195.70 g). The physlcochemical properties 
of the compound are the same as those of the compound obtained in Example 1 . 

Example 22 

[0129] (1) 3-(5-Benzo[b]furanyl)-2'-(p-D-glucopyranosyloxy)-6'-allyloxy-4'-methylproplophenone (300 mg) obtained 
In Example 2 is dissolved In tetrahydrofuran (3 ml), and thereto are added 2,4,6-collldlne (315 mg) and diphenyl chlo- 
rophosphate (486 mg) under Ice-cooling. The mixture is stirred at room temperature for 22 hours under argon atmos- 
phere. The reaction mixture is poured into chilled 10 % aqueous citric acid solution, and extracted with ethyl acetate. 
The organic layer Is washed successively with water, a saturated aqueous sodium hydrogen carbonate solution, and 
a saturated aqueous sodium chloride solution, dried, and concentrated under reduced pressure. The residue is purified 
by silica gel column chromatography (solvent; chlorofomi/methanol) to give 3-(5-benzo[b]furanyl)-2'-(6-0-diphenyl- 
phosphono-p-D-glucopyranosyloxy)-6'-altyloxy-4'-methylproplophenone (327 mg). 

ESI-MS (m/z): 748 [(M+NH^)^] 

IR (nujol, cm-"'): 3396. 1698, 1609 

NMR (DMSO-dg) 6: 2.17 (3H, s), 2.95 {2H, t, J=7.5), 3.0-3.3 (5H. m), 3.72 (1H. dt, J=9.5, 2.5), 4.30 (1H, ddd, 
J=5.5. 7.5,11.5). 4.52 (2H, dt, J=1.5, 5.0), 4.57 (1H, ddd, J=3.5, 5.5, 11 .5), 5.00 (1H, d. J=7.5), 5.16 (1H, ddt, J=11.o! 
3.5. 1 .5), 5.26 (1H, ddt, J=17.5, 3.5. 1.5). 5.3-5.4 (3H. br), 5.89 (1H. ddt, J=17.5, 11.0, 5.0). 6.55 (1H, s), 6.68 (1H. s)! 
6.86 (1H, dd. J=1.0, 2.0), 7.1-7.2 (7H, m), 7.30 (4H, dt, J=8.0. 1.5), 7.44 (1 H, d, J=9.6), 7.45 (1H, d. J=2.0). 7.92 (1H. 
d, J=2.0) 
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[0130] (2) 3-(5-Ben20[b]furanyl)-2'-(6-0-diphenylphosphono-p-D-glucopyranosyloxy)-6'-allyloxy-4'-met 
ophenone (308 mg) obtained in the above (1) is dissolved In acetonitrile (3 ml), and thereto are added ammonium 
formate (80 mg) and dlchlorobis(triphenylphosphine)palladium (II) (3 mg), and the mixture is refluxed for 1 .5 hour under 
argon atmosphere. The reaction mixture is cooled to room temperature, poured into ice-water, and extracted with ethyl 
5 acetate. The organic layer is washed successively with water and a saturate aqueous sodium chloride solution, dried, 
and concentrated under reduced pressure. The residue is purified by silica gel column chromatography (solvent; chlo- 
roform/methanol) to give 3-(5-ben20[b]furanyl)-2'-(6-0-diphenylphosphono-p-D-glucopyranosyloxy)-6'-hydroxy-4'- 
methylpropiophenone (246 mg). 

ESI-MS (m/z): 708 [(M+NH4)-^] 
10 IR (nujol, cm-'«): 3405. 1 630, 1 600 

NMR (DMSO-dg) 8: 2.13 (3H. s). 2.98 (2H, t, J=7.0), 3.2-3.5 (5H, m), 3.75-3.85 {1H, m). 4.3-4.4 (1H, m), 4.55 
(1H, ddd, J=3.5, 5.5, 11 .5), 5.10 (1H, d, J=8.0), 5.29 (1H, d, J=5.0), 5.41 (1H, d, J=4.5), 5.43 (1H, d, J=5.5), 6.39 (1H, 
d, J==1.0), 6.57 (1H. d, J=1.0), 6.85 (1H, dd, J=1.0, 2.0), 7.1-7.2 (7H, m), 7.29 (4H, dt, J=8.0, 2.5), 7.44 (1H, d, J=9.5), 
7.49 (1H, d, J=2.0), 7.92 (1H, d, J=2.0), 11.84 (1H, s) 
15 [0131] (3) 3-(5-Benzo[b]furanyl)-2'-(6-0-diphenylphosphono-p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylpropl- 
ophenone (764 mg) Is dissolved in 1 ,4-dioxane (33 ml), and thereto is added 0.1 N aqueous sodium hydroxide solution 
(33 ml). The mixture is stirred at room temperature for 2.5 hours under argon atmosphere. To the reaction mixture is 
. added ammonium chloride (60 mg), and the mixture is concentrated under reduced pressure. To the residue is added 
ethanol, and the insoluble materials are removed by filtration. To the filtrate is added isopropanol, and the precipitates 
20 are collected by filtration, and dried to give 3-(5-benzo[b]furanyl)-2'-(4,6-0-phosphinico-p-D-glucopyranosyloxy)-6'- 
hydroxy-4'-methylpropiophenone sodium (327 mg). 
ESI-MS (m/z): 519 [(M+Na)+] 
IR (nujol, cm-''): 3300, 1625, 1612 

NMR (DMSO-dg) 5: 2.25 (3H, s), 2.97 (2H, t. J=7.5), 3.3-3.9 (8H, m), 5.15 (1 H, d, J=7.5), 5.40 (1 H, br), 5.55 (1 H. 
25 br), 6.41 (1H, s). 8.55 (1H, s), 6.98 (1H, dd, J=1.0, 2.0), 7.19 (1H, dd, J=1.5. 8.5), 7,49 (1H, d, J=8.5), 7.51 (1H, d, 
J=1.5),7.92 (IH.d, J=2.0) 

Reference Example 1 

30 [0132] (1) Orcinol monohydrate (50 g) Is dissolved in pyridine (400 ml), and thereto is added acetic anhydride (133 
ml), and the mixture is stirred at room temperature for 17 hours. The reaction mixture is concentrated under reduced 
pressure, and the resulting residue is dissolved in ethyl acetate (500 ml). The mixture is washed successively with 10 
% hydrochloric acid, water, a saturated aqueous sodium hydrogen carbonate solution, and a saturated aqueous sodium 
chloride solution, dried, and concentrated under reduced pressure to give orcinol diacetate (74 g). 

35 EI-MS (m/z): 208 (M+) 

NMR (CDCI3) 6:2.27 (6H, s), 2.35 (3H, s), 6.71 (1 H, t, J=1 .8), 6.80 (2H, m) 
[0133] (2) Aluminum chloride (1 9.2 g) is heated at go^'C in chlorobenzene (50 ml), and thereto is added dropwise a 
solution of orcinol diacetate (10 g) in chlorobenzene (8 ml) over a period of 35 minutes. After addition, the mixture Is 
stirred at the same temperature for one hour, and cooled. The reaction mixture is poured into ice-10 % hydrochloric 

"^0 acid (1 00 ml-1 00 ml), and the mixture is stirred for 30 minutes, and extracted with ethyl acetate (1 00 ml). The organic 
layer Is washed with water, dried, and concentrated under reduced pressure. Hexane (1 00 ml) is added to the residue, 
and the mixture is stirred at room temperature for 30 minutes. The precipitates are collected by filtration, and dried to 
give 2',6'-dihydroxy-4'-methy]acetophenone (5.9 g), m.p, 146-148''C. 

45 Reference Example 2 

[0134] A mixture of 2',6'-dihydroxy-4'-methylacetophenone (0.5 gj, cadmium carbonate (2.08 g) and toluene (40 ml) 
is refluxed while the solvent is removed by a Dean-Stark trap. After 10 ml of the solvent is removed, the mixture is 
cooled to about 80^*0, and thereto Is added 2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl bromide (2.48 g) , and the mixture 
so is refluxed overnight. After cooling, the mixture is diluted with chloroform, and the insoluble materials are removed by 
filtration. The filtrate is concentrated, and the residue is crystallized from methanol to give 2'-(2,3,4,6-tetra-0-acetyl- 
p-D-glucopyranosyloxy)-6*-hydroxy-4'-methylacetophenone (735 mg). 

M.p. 140-1 41 .5°C 

ESI-MS (m/z): 514 [(M+NH4)+] 
55 IR (nujol, cm-1): 1755, 1725, 1650 

NMR (DMSO-dg) 6: 1 .96 (3H, s), 2.01 (9H, s). 2.26 (3H, s), 2.39 (3H, s), 4.05-4.22 (2H. m), 4.28 (1 H, ddd, J=2.6, 
5.7, 9.9), 5,00 (1H, dd, J=9.6, 9.9), 5.10 (1H, dd, J=8.0, 9.6), 5.39 (1H, t, J=9.5), 5.64 (1H, d, J=8.1). 6.46 (1H, s), 6.48 
(1H, s), 11.60 (IH.s) 
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Reference Example 3 

[0135] Potassium carbonate (41 4 g) is suspended in chlorofonn (1 .3 €), and thereto is added dropwise water (29 ml) 
gradually. To the mixture are added tributylbenzylammonium chloride (37 g). 2',6'-dihydroxy-4'-methylacetophenone 
(1 00 g). and 2,3,4,6-tetra-0-acetyl-«-D-glucopyranosyl bromide (41 9 g). and the mixture is stirred at room temperature 
for 27 hours. To the mixture is added water (21 ml), and the mixture is stirred for further 2.5 hours. The mixture is 
neutralized with 1 8 % hydrochloric add (about 500 ml) under ice-cooling. To the mixture are added 1 8 % hydrochloric 
acid (about 200 ml) and water (500 ml)., and the chloroform layer is separated, washed with water and a saturated 
aqueous sodium chloride solution, dried, and concentrated. To the residue is added methanol (400 ml) and the mixture 
IS concentrated under reduced pressure to about a half volume thereof. To the resultant is added methanol (2 €) and 
the mixture is heated a little, and stirred under ice-cooling for 30 minutes. The precipitates are collected by filtration 
and dried under reduced pressure to give 2'-(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylace- 
tophenone (239.75 g). The physicochemical properties of the compound are the same as those of the compound 
obtained in Reference Example 2. 

Reference Example 4 

[0136] (1) 3,5-Dimethoxyaniline (1 .0 g) is suspended in a mixture of hydrochloric acid (3 ml), acetic acid (2 ml) and 
water (5 ml), and thereto is added dropwise a solution of sodium n itrite (473 mg) in water (5 ml) under ice-cooling over 
a penod of 15 minutes. Ten minutes thereafter, to the mixture is added a solution of potassium iodide (1 62 g) in water 
(5 ml), and the mixture is wamied to 80°C, and stirred for one hour. The reaction mixture is extracted with diethyl ether 
and the extract is washed with water, dried, and concentrated under reduced pressure. The residue is purified by silica 
gel column chromatography (solvent; hexane/ethyl acetate), and is reciystallized from ethyl acetate/hexane to give 
3,5-dimethoxyiodobenzene (1.05 g), m.p. 73-74°C. 

[0137] (2) 3,5-Dimethoxyiodobenzene (1 .19 g) is dissolved in acetic acid (10 ml), and thereto is added 47 % hydro- 
bromic acid (10 ml) at room temperature, and the mixture is refluxed for 15 hours. The reaction mixture is cooled to 
room temperature, and concentrated to dryness under reduced pressure. The residue is dissolved in ethyl acetate 
and the organic layer is washed with water, dried, and concentrated under reduced pressure to give 3 5-dihvdroxvio- 
dobenzene (1 .06 g). a > / j 

EI-MS (m/z): 236 (M+) 

IR (neat, cm'^): 3325, 1 605 

NMR (CDCI3) 8: 5.22 (2H, s), 6.31 (1H, t, J=2.5), 6.79 (2H, d, J=2.5) 
[0138] (3) 3,5-Dihydroxyiodobenzene (1 .02 g) is dissolved in pyridine (2.8 ml), and thereto is added acetic anhydride 
(1 .53 g) at room temperature. The mixture is stirred for one hour, and the reaction mixture is poured into 1 0 % aqueous 
citric acid solution, and extracted with ethyl acetate. The organic layer is washed with water, dried, and concentrated 
under reduced pressure to give 3,5-diacetoxyiodobenzene (1 .37 g). 

EI-MS (m/z): 320 (M+), 278. 236 

IR (neat, cm-1): 1771, 1586 

NMR (CDCI3) 8: 2.28 (6H, s), 6.92 (1H, t, J=2.0), 7.36 (2H, d, J=2.0) 
[0139] (4) 3,5-Dlacetoxyiodebonzene (860 mg) is dissolved in 1 ,4-dioxane (4 ml), and thereto are added vinyl tributyl 
tin (1 .41 g) and dichlorobis(triphenyiphosphlne)palladium (II) (20 mg) at room temperature. The mixture is refluxed for 
3 hours, and cooled to room temperature. The mixture is diluted with ethyl acetate, and thereto is added 1 0 % aqueous 
potassium fluoride solution. The riiixture is stirred at room temperature for 30 minutes, and the insoluble materials are 
removed by filtration. The filtrate is extracted with ethyl acetate, and the organic layer is washed with water, dried and 
concentrated under reduced pressure. The resulting residue is purified by silica gel column chromatography to'qive 
3,5-dlacetoxystyrene (585 mg). a r j » 

EI-MS (m/z): 220 (M+), 178, 136 

IR (neat, cm-1): 1771, 1610 

J=2 o'^t' 03%H^d J-2 0^ ''"^ ^'^^ 

[0140] (5) 3,5-Diacetoxystyrene (580 mg) is dissolved in a mixture of ethyl acetate (6 ml) and ethanol (2 ml) and the 
mixture is subjected to catalytic reduction with using 1 0 % palladium-carbon (51 .4 % aqueous, 50 mg) under atmos- 
pheric pressure. Two hours thereafter, the catalyst is removed by filtration, and the filtrate is concentrated under reduced 
pressure. The residue is purified by silica gel column chromatography (solvent; hexane/ethyl acetate) to give 1 3-diac- 
etoxy-5-ethylbenzene (450 mg). / a . 

EI-MS (m/z): 222 (M+) 

IR (neat, cm-i): 1771, 1616 

NMR (CDCy 8: 1.23 (3H. t, J=7.5), 2.28 (6H, s), 2.66 (2H, q. J=7.5), 6.74 (1H. t. J=2.0). 6.82 (2H. d. J=2.0) 
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[01 41] (6) 1 ,3-Diacetoxy-5-ethylbenzene is treated in the same manner as in Reference Example 1 -(2) to give 2',6'- 
dihydroxy-4'-ethylacetoplienone, m.p. 121-123*'C. 

[0142] (7) 2',6'-Dihydroxy-4'-etliyiacetophenone is treated in the same manner as in Reference Exampie 3 to give 
2'-(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosyloxy)-6'-hydroxy-4'-ethyiacetophenone, m.p. 1 25-1 27'*C. 

5 

Reference Example 5 

[0143] (1) Zinc powder (purity; 85 %, 14.75 g) is suspended In N,N>dlmethylformamide (50 ml) under argon atmos- 
phere, and thereto is added dropwise with stirring acetyl chloride (1 .06 g) at 50°C over a period of 10 minutes, and 

10 then the mixture Is stirred for 15 minutes. To the mixture is added dropwise a solution of 3,5-dimethoxybenzaldehyde 
(1 0 g) in dibromomethane (1 5.69 g) over a period of 20 minutes, and the mixture Is stin-ed for 30 minutes. The reaction 
solution is cooled with ice, and thereto is added dropwise a saturated aqueous ammonium chloride solution (40 ml), 
and further thereto is added diethyl ether. The insoluble materials are removed by filtration, and the filtrate is extracted 
with diethyl ether. The extract is washed successively with 10 % hydrochloric acid, water, 10 % aqueous sodium hy- 

15 droxide solution, and a saturated aqueous sodium chloride solution, dried, and concentrated under reduced pressure 
to give 3,5-dimethoxystyrene (8.29 g). 

EI-MS (m/z): 164 (M+), 149, 135, 121 
IR (neat, cm-''): 1620, 1595 

NMR (CDCI3) 6: 3.80 (6H, s), 5.25 (1H, dd, J=1.0. 11 .0), 5.72 (1H, dd, J=1 .0, 17.5), 6.39 (1H, t, J=2.5), 6.57 (2H, 
20 d.J=2.5), 6.64 (1H,dd,J=11. 0,17.5) 

[0144] (2) 3,5-Dimethoxystyrene (8.29 g) is dissolved in a mixture of methanol (70 ml) and ethyl acetate (1 0 ml), and 
the mixture is subjected to catalytic hydrogenation with using 10 % palladium-carbon (51 .4 % aqueous, 1 .2 g) under 
atmospheric pressure. One hour thereafter, the catalyst is removed by filtration, and the filtrate is concentrated under 
reduced pressure. The residue is purified by silica gel column chromatography (solvent; hexane/ethyl acetate) to give 
25 1 ,3-dimethoxy-5-ethylbenzene (7.07 g). 

EI-MS (m/z): 166 (M+), 151, 137 
IR (neat, cm-'^): 1607, 1596 

NMR (CDCI3) 8: 1 .22 (3H, t, J=7.5), 2.60 (2H, q, J=7.5), 3.78 (6H, s), 6.30 (1H, t, J=2.5), 6.37 (2H, d, J=2.5) 
[0145] (3) 1 ,3-Dimethoxy-5-ethylbenzene (7.69 g) is dissolved in acetic acid (80 ml), and thereto is added with stirring 

30 47 % hydrobromic acid at room temperature. The mixture is refluxed for three hours, and the reaction mixture is cooled 
to room temperature. The mixture is concentrated to dryness under reduced pressure, and the residue is dissolved in 
ethyl acetate. The organic layer is washed successively with water and a saturated aqueous sodium chloride solution, 
dried, and concentrated under reduced pressure. The residue is recrystallized from diisopropyl ether-hexane to give 
1 ,3-dihydroxy-5-ethylbenzene (5.94 g), m.p. 97-98°C. 

35 [0146] (4) 1 ,3-Dihydroxy-5-ethylbenzene (5.92 g) is dissolved in pyridine (32 ml), and thereto is added with stirring 
acetic anhydride (17.5 g) at room temperature. One hour thereafter, the reaction mixture is poured into chilled 10 % 
hydrochloric acid, and the mixture is extracted with ethyl acetate. The organic layer Is washed successively with water, 
a saturated aqueous sodium hydrogen carisonate solution, and a saturated aqueous sodium chloride solution, dried, 
and concentrated under reduced pressure to give 1 ,3-diacetoxy-5-ethylbenzene (9.60 g). The physlcochemlcal prop- 

^0 erties are the same as those of the compound obtained in Reference Example 4-(5). 

EFFECTS OF THE INVENTION 

[0147] The compounds (I) of the present invention and a pharmaceutically acceptable salts thereof show an excellent 
hypoglycemic activity because of the increasing effect of the urine glucose excretion, based on the inhibition activity 
of renal tubular glucose reabsorption. For example, when administered orally to rats, the present compounds Increase 
the amount of urine glucose more than 50 times as much as phlorizin does. 

[0148] in addition, the compounds (I) of the present invention show low toxicity. Besides, the aglycone of the com- 
pounds (I), the hydrolysate thereof, show extremely a weak inhibitory activity against facilitated diffusion-type glucose 
50 transporter. 

[01 49] Therefore, the compounds (I) of the present invention can treat hyperglycemia, by which the self-exacerbating 
cycle of glucose toxicity is interrupted, so that the compounds (I) are useful in the prophylaxis or treatment of diabetes 
[e.g., diabetes metlitus such as insulin-dependent diabetes(type I diabetes), insuiin-independent diabetes (type 11 di- 
abetes)], or in the rectification of hyperglycemia after meal. 

55 
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Claims 

1 . A propiophenone derivative of the formula (I): 




wherein OX Is a hydroxy group which may optionally be protected. Y is a C1-C4 alky! group, and Z is a p-D- 
glucopyranosyl group wherein one or more hydroxy groups may optionally be protected, or a pharniaceuticallv 
acceptable salt thereof. 

2. The compound according to claim 1 . wherein Z is (i) a p-D-glucopyranosyl group wherein one or more hydroxy 
groups may optionally be acylated. (ii) a p-D-glucopyranosyl group wherein two hydroxy groups combine to fomi 
a 1 -CyCe all<oxy-Ci-C6 all<ylidenedioxy group, a benzylidenedioxy group, a phosphinicodioxy group, or a caibo- 
nyldioxy group together with the protecting groups thereof, or (iii) a p-D-glucopyranosyl group wherein one or two 
hydroxy groups are acylated. and two hydroxy groups combine to fomfi a l-Ci-Cg aikoxy-Ci-Cg alkylidenedioxy 
group, a benzylidenedioxy group, a phosphinicodioxy group, or a carbonyldioxy group together with the orotectino 
groups thereof. » 

3. The compound according to claim 2, wherein Z is a p-D-glucopyranosyl group wherein one or more hydroxy groups 
may optionally be acylated by a group selected from a Cg-Cs alkanoyi group, a Ci-Cg alkoxycarbonyl group a 
Ci-Ce alkoxy Cg-Ge alkanoyi group and a CyCe alkoxy CyC^ alkoxycarbonyl group, or a p-D-glucopyranosyl group 
wherein two hydroxy groups combine to form a l-Ci-Cealkoxy-Ci-Ce alkylidenedioxy group oraphosphinicodioxy 
group together with the protecting groups thereof. 

4. The compound according to claim 3, wherein Z is a p-D-glucopyranosyl group wherein the 2-hydroxy group or 
the 2- and the 3-hydroxy groups, or the 4-hydroxy group, or the 6-hydroxy group may optionally be acylated by a 
group selected from a Cg-Ce alkanoyi group, a Ci-Cg alkoxycarbonyl group, a CyC^ alkoxy Cg-Ce alkanoyi group 
and a C^-Ce alkoxy CyC^ alkoxycarbonyl group, or a p-D-glucopyranosyl group wherein the 4- and 6-hydroxy 
groups combine to fonn a l-Ci-Cg alkoxy Ci-Cg alkylidenedioxy group or a phosphinicodioxy group together with 
the protecting groups thereof. 

5. The compound according to claim 4, wherein OX Is a hydroxy group, a Cj-Cg alkanoyloxy group, or a CyCa 
alkoxycarbonyloxy group, and Z is a p-D-glucopyranosyl group, a 2-0-(C2-C6 alkanoyl)-p-D-glucopyranosyl group, 
a 2.3-di-0-(C2-C6 alkanoyl)-p-D-glucopyranosyl group, a 4-0-{Ci-C6 alkoxycarbonyl)-p-D-glucopyranosyl group! 
a 6-0-(C2-C6 alkanoyl)-p-d-glucopyranosyl group, a 6-0-(Ci-C6 alkoxycarbonyl)-p-D-glucopyranosyl group, a 
6-0-(Ci-C6 alkoxy Cg-Ce alkanoyl)-p-D-glucopyranosyl group, a 6-0-(Ci-C6 alkoxy CyCe alkoxycarbonyl)-p-D- 
glucopyranosyl group, a 4.6-0-(1 -Ci-Cg alkoxy Ci-Ce alkylidene)-p-D-glucopyranosyl group, or a 4,6-0-phosphin- 
Ico-p-D-glucopyranosyl group. 

6. The compound according to claim 5, wherein OX is a hydroxy group or a Ca-Cg alkanoyloxy group, and Z Is a p-D- 
glucopyranosyl group, a 2,3-di-0-(C2-C6 alkanoyl)-p-D-glucopyranosyl group, a 4-0-(Ci-C6 alkoxycarbonyl)-p-D- 
glucopyranosyl group, a e-0-{CyCe alkoxycarbonyl)-p-D-glucopyranosyl group, a 4.6-0-(1 -0,-06 alkoxy-C.-Ce 
alkylidene)-p-D-glucopyranosyl group, or a 4,6-O-phosphinico-p-D-glucopyranosyl group. 

7. The compound according to claim 6, wherein OX is a hydroxy group, Y is a methyl group or an ethyl group and 
Z IS a p-D-glucopyranosyl group, a 4-0-(Ci-C6 alkoxycarbonyl)-p-D-glucopyranosyl group, a 6-0-(Ci-Cb alkoxy- 
carbonyl)-p-D-glucopyranosyl group, a 4.6-0-(1-Ci-C6-alkoxy-Ci-C6 alkylidene)-p-D-glucopyranosyl group, or a 
4.6-0-phosphinico-p-D-glucopyranosyl group. 

8. The compound according to claim 7, wherein Z is a p-D-glucopyranosyl group or a 6-0-(CrC= alkoxycarbonvl)- 
p-D-glucopyranosyl group. 1077; 
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9. 3-(5-Benzo[b]furanyl)-2'-(p-D-glucopyranosyloxy)-6'-hydroxy-4'-methylpropiophenone or a pharmaceutically ac- 
ceptable salt thereof. 

10. 3-(5-Ben2o[b]furanyl)-2'-(6-0-methoxycarbonyl-|5-D-glucopyranosyloxy)-6'-hydroxy-4'-methylpr or a 
pharmaceuticaily acceptable salt thereof. 

11 . A process for preparing a propiophenone derivative of the formula (I): 

)X 



(D 




wherein OX Is a hydroxy group which may optionally be protected, Y is a C^-C^ alkyi group, and Z is a p-D- 
glucopyranosyl group wherein one or more hydroxy groups may optionally be protected, or a pharmaceutically 
acceptable salt thereof, which comprises reducing a compound of the formula (II): 




wherein the symbols are the same as defined above, and if necessary, followed by converting the product Into a 
pharmaceutically acceptable salt thereof. 

12. A process for preparing a propiophenone derivative of the fomnula (l-b): 




a-b) 



wherein R"" Is an acyl group, OX is a hydroxy group which may optionally be protected, and Y is a CyC^ alkyl 
group, or a pharmaceutically acceptable salt thereof, which comprises acylating a compound of the formula (l-a): 
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a-a) 



wherein the symbols are the same as defined above, and if necessary, followed by converting the product into i 
pharmaceutically acceptable salt thereof. 

13. A process for preparing a propiophenone derivative of the fomiula (l-c): 




HO -3 
OR-* 



a-c) 



wherein R3 is an acyl group, OX is a hydroxy group which may optionally be protected, and Y Is a C.-C. alkyi 
group, or a pharmaceutically acceptable salt thereof, which comprises acylating a compound of the formula (l-d): 




a-d) 



wherein RHQ and RS^O are protected hydroxy groups, and the other symbols are the same as defined above 
removing the protecting groups from the product, and If necessary, followed by converting the product into a phar- 
maceutlcally acceptable salt thereof. . 

14. A process for preparing a propiophenone derivative of the fomiula (l-e): 
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a-e) 



wherein is an acyl group, OX is a hydroxy group which may optionally be protected, and Y is a CyC^ alkyi 
group, or a pharmaceutically acceptable salt thereof, which comprises acylating a compound of the formula (l-f): 




wherein R''''0, R^^O and R^^O are protected hydroxy groups, and the other symbols are the same as defined 
above, removing the protecting groups from the product, and If necessary, followed by converting the product Into 
a pharmaceutically acceptable salt thereof. 

15. A process for preparing a proplophenone derivative of the formula (l-g): 




wherein R2 is a C^-Cg alkyI group, OX is a hydroxy group which may optionally be protected, and Y is a C^C^ 
alkyI group, or a phannaceutlcally acceptable salt thereof, which comprises reacting a compound of the formula 
(l-h): 
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a-h) 



wherein the symbols are the same as defined above, with a compound of the formula 



(III): 



R^OH 



(III) 



ttrl'lr,! "If ' '^^^^^ convening the product into a pham^aceu- 



tically acceptable salt thereof. 
16. A process for preparing a propiophenone derivative of the formula (l-i): 




a-i) 



Wherein R5 ,s a hydrogen atom or a C.-C^ allcyl group and RS is a C.-C^ alkoxy group, or RS is a hydrogen atom 
and R6 ,s a phenyl group, or RS and R6 may combine to fom, an oxo group. OX is a hydrox^ grouVwhteh rS 
optionally be protected, and Y Is a C,-C, alkyi group, or a pharmaceutcally acceptable salt tLreof wf^ch com 
prises reacting a compound of the formula (l-a): "leieoi, wnicn com 
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wherein the symbols are the same as defined above, with a compound of the formuia (iV): 



R 



10 



15 



20 



wherein A*" and A2 are leaving groups, and the other symbols are the same as defined above, and if necessary, 
followed by converting the product into a phamfiaceutlcally acceptable salt thereof. 

17. A process for preparing a propiophenone derivative of the formula (l-j): 




a-j) 



25 



wherein OX"* is a protected hydroxy group, Y is a C-1-C4 alkyi group, and Z is a p-D-glucopyranosyl group wherein 
one or more hydroxy groups may optionally be protected, or a phamnaceutically acceptable salt thereof, which 
comprises protecting the 6'-phenollc hydroxy group of a compound of the fomnula (l-k): 



30 




35 wherein the symbols are the same as defined above, and if necessary, followed by converting the product into a 

pharmaceutlcally acceptable salt thereof. 

18. A process for preparing a propiophenone derivative of the fonnula (l-k): 

40 



45 




wherein Y is a C^-C4 alkyI group, and Z is a p-D-glucopyranosyl group wherein one or more hydroxy groups may 
optionally be protected, or a pharmaceutlcally acceptable salt thereof, which comprises removing the protecting 
so group from a compound of the fomnula (l-j): 
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followed by converting the product into a pharmaceutically acceptable salt thereof. necessary, 
19. A process for preparing a compound of the formula 




TlZ^r' ^"'^ "J ° aretf^e same or different and each protecting groups for hydroxy group, and the other symbols 

^' t cip^rr t"i'f "'^'"'^ ""'"P"'"' ' therapeutically effective amount of the compound as set forth 

in claim 1 to 10 admixture with a phamiaceutically acceptable carrier or diluent. 

?f rbeteT'"'''""' ' '° '° °* ^ for prophylaxis ortreatment 



Patentanspriiche 

1 . Propiophenon-Derivat der Formel (1): 
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10 

worin OX eine Hydroxy-Gruppe, die gegebenenfalls geschutzt sein kann, ist, Y eine C^.4-Alkyl-Gruppe ist und 2 
eine p-D-Glucopyranosyl-Gruppe, in der eine oder mehrere Hydroxy-Gruppen gegebenenfalls geschOtzt sein kon- 
nen, Ist, oder dessen pharmazeutisch annehmbares Salz. 

t5 2. Verbindung gemaB Anspruch 1 , worin Z (1) eine P-D-Glucopyranosyt-Gruppe, in der eine oder mehrere Hydroxy- 
Gruppen gegebenenfalls acyliert sein konnen, (ii) eine p-D-Glucopyranosyl-Gruppe, in der sich zwei Hydroxy- 
.Gruppen zusammen mit der entsprechenden Schutzgruppe verbinden, so daB eine 1-C^.e"'^"^o^'^i-6'^^'^''^®"" 
dIoxy-Gruppe.eineBenzylldendioxy-Gruppe, eine Phosphinicodloxy-Gruppe oder eine Carbonyldioxy-Gruppege- 
bildet wird, oder (ili) eine p-D-Glucopyranosyl-Gruppe, in der eine oder zwei Hydroxy-Gruppen acyliert sind und 

20 sich zwei Hydroxy-Gruppen zusammen mit der entsprechenden Schutzgruppe verbinden, so daB eine l-C^.g- 

Alkoxy-Ci.e-alkytidendioxy-Gruppe, eine Benzylldendioxy-Gruppe, eine Phosphinicodloxy-Gruppe oder eine Car- 
bonyldioxy-Gruppe geblldet wird, Ist. • 

3. Verbindung gemaB Anspruch 2, worin Z eine p-D-Glucopyranosyl-Gruppe, in der eine oder mehrere Hydroxy- 
?s Gruppen gegebenenfalls mit einer Gruppe ausgewahit aus einer C2.6-Aikanoyl-Gruppe, einer C^.g-Alkoxycarbonyl- 

Gruppe, einer Ci.6-Alkoxy-C2.6alkanoyl-Gnjppe und einer Ci.6-Alkoxy-Ci.6-alkoxycarbonyl-Gruppe acyliert sein 
konnen, oder eine p-D-Glucopyranosyl-Gruppe, In der sich zwei Hydroxy-Gruppen zusammen mit der entspre- 
chenden Schutzgruppe verbinden, so daB eine 1-Ci.6-Alkoxy-C^.e-alkylidendloxy-Gruppe oder eine Phosphlnlco- 
dioxy-Gruppe geblldet wird, ist. 

30 

4. VeriDlndung gemaB Anspruch 3, worin Z eine p-D-Glucopyranosyl-Gruppe, in der die 2-Hydroxy-Gruppe oder die 
2- und die 3-Hydroxy-Gruppe oder die 4-Hydroxy-Gruppe oder die 6-Hydroxy-Gruppe gegebenenfalls mit einer 
Gruppe ausgewahit aus einer Cg-e-Alkanoyl-Gruppe, einer C-j.g-Alkoxycarisonyl-Gruppe, einer C^.g-Alkoxy-C2-6" 
alkanoyl-Gruppe und einer C^.e-Alkoxy-C^.g-alkoxycarbonyl-Gruppe acyliert sein kann, oder eine p-D-Glucopyra- 

55 nosyl-Gruppe, in der sich die 4- und 6- Hydroxy-Gruppen zusammen mit der entsprechenden Schutzgruppe ver- 

binden, so daB eine 1-Ci,6-Alkoxy-Ci.6-alkylidendloxy-Gruppe geblldet wird, Ist. 

5. Verisindung gemaB Anspruch 4, worin OX eine Hydroxy-Gruppe, eine Ca.e-Alkanoyloxy-Gruppe oder eine 0^.^- 
AlkoxycariDonyl-Gruppe ist und Z eine p-D-Glucopyranosyl-Gruppe, eine 2-0-(C2,6-Alkanoyl)-p-D-glucopyranosyl- 

40 Gruppe, eine 2,3-Di-0-(C2.6-alkanoyl)-p-D-glucopyranosyl-Gruppe, eine 4-0-{C^.6-AlkoxycartDonyl)-p-D-glucopy- 

ranosyl-Gruppe, eine 6-0-(C2.6-Alkanoyl)-p-D-glucopyranosyl-Gruppe, eine 6-0-(C^.g-Alkoxycarbonyl)-p-D-glu- 
copyranosyl-Gruppe, eine 6-0-(Ci.6-Alkoxy-C2.6-alkanoyl)-p-Dglucopyranosyl-Gruppe, eine 6-0-(C^.e"Alk- 
oxy-C^.6-alkoxycarbonyl)-p-D-glucopyranosyl-Gruppe, eine 4,6-0-(Ci.6-Alkoxy-Ci.6-alkyliden)-p-D-glucopyrano- 
syl-Gruppe oder eine 4,6-0-Phosphlnico-p-D-glucopyranosyl-Gruppe ist. 

45 

6. Verbindung gemaB Anspruch 5, worin OX eine Hydroxy-Gruppe oder eine G2.6-Alkanoyloxy-Gruppe Ist und Z eine 
p-D-Glucopyranosyl-Gruppe, eine 2,3-Di-0-(C2.6alkanoyl)-p-D-glucopyranosyl-Gruppe, eine A-0'{0^,^-Q\kox)/cdiX' 
bonyl)-p-D-glucopyranosyl-Gnjppe, eine 6-0-(C^.e-Alkoxycarbonyl)-p-D-glucopyranosyl-Gruppe, eine 
4,6-0-(1 -Ci^-Alkoxy-Ci.6-alkyllden)-p-Dglucopyranosyl-Gruppe oder eine 4,6-O-Phosphinlco-p-Dglucopyrano- 
syl-Gruppe Ist. 

7. Verbindung gemaB Anspruch 6, worin OX eine Hydroxy-Gruppe ist, Y eine Methyl-Gruppe oder eine Ethyl-Gruppe 
ist und Z eine P-D-Glucopyranosyl-Gruppe, eine 4-0-(Ci.6-Alkoxycarbonyl)-p-D-glucopyranosyl-Gruppe, eine 
6-0-(C^.e-AlkoxycartDonyl)-p-D-glucopyranosyl-Gruppe, eine 4,6-0-(1-Ci.6-Alkoxy-Ci.6"3lkyllden)-p-Dglucopyra- 

55 nosyl-Gruppe oder eine 4,6-0-Phosphinico-p-Dglucopyranosyl-Gruppe ist. 

8. Verbindung gemSB Anspruch 7, worin Z eine p-D-Glucopyranosyi-Gruppe oder eine 6-0-(Ci.e-Alkoxycari3ony()- 
P-D-glucopyranosyl-Gruppe ist. 
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9. 3-(5-Ben2o[b]furanyl)-2*-(p-D-glucopyranosyloxy)-6'hydroxy-4'-methylpropiophenonoderd 
annehmbares Salz. 

10. 3-(5-Ben2o[bJfuranyl)-2'-(6-0-methoxycarbonylf-Dg!ucopyranosyloxy)-6'-hydroxy-^^^ Oder 
d©ss&r! pharmsz9utjsch snnshrnbarGs Salz 

11. Verfahren zur Herstellung eines Propiophenon-Derivates der Formel (I): 




CD 



worin OX eine Hydroxy-Gmppe. die gegebenenfaKs geschutzt sein kann. ist, Y eine Ci.4-Alkyl-Gruppe 1st und Z 
eine p-D-Glucopyranosyl-Gmppe, in der eine Oder mehrere Hydroxy-Gruppen gegebenenfalls geschutzt sein kon- 
nen, ist, Oder dessen phamiazeutlsch annehmbaren Salzes, umfassend die Reduktion einer Verbindung der For- 
nnel (II): 




.CD) 



worin die Symbole die oben definierten Bedeutungen aufweisen, und, falls notwendig, nachfolgend die Umwand- 
lung des Produktes in dessen pharmazeutisch annehmbares Salz. 

12. Verfahren zur Herstellung eines Propiophenon-Derivates der Formel (l-b): 




worin R1 eine Acyl-Gruppe Ist, OX eine Hydroxy-Gruppe. die gegebenenfalls geschutzt sein kann, ist und Y eine 
Ci^-Alkyl-Gruppe ist, Oder dessen pharmazeutisch annehmbaren Salzes, umfassend die Acylierung einer Ver- 
bindung der Fomriel (l-a): 
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5 



10 




15 worin die Symbole die oben deflnierten Bedeutungen aufweisen, und, falls notwendig, nachfolgend die Umwand- 

lung des Produktes in dessen phamnazeutisch annehmbares Salz. 

13. Verfahren zur Herstellung eines Propiophenon-Derivates der Foimel (l-c): 

20 



25 



30 




. worin eine Acyl-Gruppe ist, OX ein Hydroxy-Gruppe, die gegebenenfalls geschutzt sein kann, ist und Y eine 
^5 Ci.4-Alkyl-Gruppe ist, oder dessen pharmazeutisch annehmbaren Satzes, umfassend die Acylierung einer Ver- 

bindung der Formel (t-d): 



40 



45 




50 

worin R^''0 und R^^O geschiitzte Hydroxy-Gruppen sind und die anderen Symbole die oben definierten Bedeu- 
tungen aufweisen, die Entfernung der Schutzgruppen aus dem Produkt und, falls notwendig, nachfolgend die 
Umwandlung des Produktes in dessen phannazeutisch annehmbares Salz. 

55 

14. Verfahren zur Herstellung eines Propiophenon-Derivates der Fonnel (l-e): 
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worin eine Acyl-Gruppe ist, OX eine Hydroxy-Gruppe, die gegebenenfalls geschOtzt sein kann, ist und Y eine 
C^^-Alkyl-Gruppe ist, Oder dessen pharmazeutisch annehmbaren Salzes, umfassend die Acylierung einer Ver- 
bindung der Foimel (l-f): 




worin R'liO, R2iO und R^^O geschiitzte Hydroxy-Gmppen sind und die anderen Symbole die oben definierten 
Bedeutungen aufweisen, das Entfernen der Schutzgruppen aus dem Produkt und, falls notwendig, nachfolgend 
die Umwandlung des Produktes in dessen phannazeutlsch annehnribares Salz. 

15. Verfahren zur Herstellung eines Propiophenon-Derivates der Fomnel (l-g): 




worin R2 eine Ci.6-Alkyl-Gruppe ist, OX eine Hydroxy-Gruppe, die gegebenenfalls geschutzt sein kann, ist und Y 
eine Ci.4-Alkyl-Gruppe Ist, oder dessen pharmazeutisch annehmbaren Salzes, umfassend das Umsetzen einer 
Verbindung der Fomriel (l-h): 
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a-h) 



wohn die Symbole die oben definierten Bedeutungen aufweisen, mit einer Verbindung der Formel (III): 

R^OH (Ml) 

worin die oben definierte Bedeutung aufwelst, und, falls notwendig, nachfolgend die Umwandlung des Produk- 
tes in dessen phamiazeutisch annehmbares Salz. 

16. Verfahren zur Herstellung eines Proplophenon-Derivates der Formel (l-i): 




OH 

worin RS ein Wasserstoffatom oder eine C^.6-Alkyl-Gruppe 1st und eine C^.g-Alkoxy-Gruppe ist oder R^ ein 
Wasserstoffatom ist und R^ eine Phenyl-Gruppe ist oder R^ und R® sich zu einer Oxo-Gruppe verbinden, OX eine 
Hydroxy-Gruppe, die gegebenenfalls geschutzt sein kann, ist und Y eine C^.4'Alkyl-Gruppe Ist, oder dessen phar- 
mazeutisch annehmbaren Salzes, unnfassend die Umsetzung einer Verbindung der Fomnel (l-a): 
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worin die Symbote die oben definierten Bedeutungen aufweisen, mit einer Verfolndung der Formel (IV): 



5 




10 

worin A"* und Abgangsgruppen sind und die andereri Symbole die oben definierten Bedeutungen aufweisen, 
und, falls notwendig, nachfolgend die Umwandiung des Produktes in dessen phamiazeutisch annehnnbares Salz. 

17. Verfahren zur Herstellung eines Propiophenon-Derlvates der Formel (l-j): 

15 



20 




25 

worin OX*" eine geschutzte Hydroxy-Gruppe ist, Y eine Ci.4-Alkyl-Gruppe ist und Z eine p-D-Glucopyranosyl-Grup- 
pe, in der eine oder mehrere Hydroxy-Gruppep gegebenenfalis geschiitzt sein konnen, ist, oder dessen pharma- 
zeutisch annehmbaren Salzes, umfassend das Schutzen der phenolischen Hydroxy-Gruppe in 6'-Posltion einer 
Verbindung der Formel (l-k): 

30 



35 




40 worin die Symbole die oben definierten Bedeutungen aufweisen, und, fails notwendig, nachfolgend die Umwand- 

iung des Produktes in sein phamiazeutisch annehrtibares Salz. 

18. Verfahren zur Herstellung eines Propiophenon-Derivates der Fonnel (l-k): 

45 . 



50 




worin Y eine Ci,4-A!kyl-Gruppe Ist und Z eine p-D-Glucopyranosyl-Gruppe, in der eine oder mehrere Hydroxy- 
Gnjppen gegebenenfalis geschiitzt sein konnen, ist, oder dessen phamnazeutisch annehmbaren Salzes, umfas- 
send das Entfernen der Schutzgruppe aus der Verbindung der Fomnel (l-j): 
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worin OX^ eine geschutzte Hydroxy-Gruppe ist und die anderen Symbole die oben definierten Bedeutungen auf- 
weisen, und, fails notwendig, nachfolgend die Umwandlung des Produktes in sein phannazeutisch anneiimbares 
Salz. 

19. Verfahren zur Herstellung einer Verbindung der Fonnel (l-€): 




worin OX eine Hydroxy-Gruppe, die gegebenenfalls geschutzt sein Icann, ist und Y eine C^.4-A}lcyl-Gruppe ist, Oder 
dessen phannazeutisch annehmbaren Salzes, unnfassend die Hydrolyse einer Verbindung der Fonnel (i-nn): 




OH 



worin und gleich oder verschieden und jeweils Schutzgruppen fur die Hydroxy-Gruppe sind und die anderen 
Symboie die oben definierten Bedeutungen aufwelsen, und, falls notwendig, nachfolgend die Umwandlung des 
Produktes in dessen phannazeutisch annehmbares Salz. 

20. Pharmazeutische Zusammensetzung, unnfassend eine therapeutisch wirksame Menge der Verbindung gemaB 
Anspruch 1 bis 10 In Mischung mit einem phannazeutisch annehmbaren Trager oder Verdunnungsmittel. 

21. Verwendung einer Verbindung gemaB Anspruch 1 bis 1 0 zur Herstellung eines Medikamentes fur die Prophylaxe 
Oder die Behandlung von Diabetes. 
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1. Derive propiophenone de formule (I) : 




dans laquelle OX est un groups hydroxy, qui peut etre eventuellement protege, Y est un groupe alkyle en 
et Z est un groupe p-D-glucopyrannosyle dans lequel un ou plusieurs groupes hydroxy peuvent §tre Even- 
tuellement proteges, 

ou un sei pharmaceutlquement acceptable de celui-cl. 

2. Compose selon la revendication 1, dans lequel Z est (1) un groupe p-D-glucopyrannosyle dans lequel un ou plu- 
sieurs groupes hydroxy peuvent etre eventuellement acyles ; (li).un groupe p-D-glucopyrannosyle dans lequel 
deux groupes hydroxy se combinent pour fonner un groupe 1-{alcoxy en C^-Cg)alkylidenedioxy en C^-Ce, un 
groupe benzylidenedioxy, un groupe phosphinicodioxy ou un groupe carbonyldioxy avec les groupes protecteurs 
de ceux-ci, ou (Hi) un groupe p-D-glucopyrannosyle dans lequel un ou deux groupes hydroxy sont acyles et deux 
groupes hydroxy se combinent pour fonner un groupe 1-(alcoxy en Ci-C6)alkylidenedioxy en C^-Cq, un groupe 
benzylidenedioxy, un groupe phosphinicodioxy ou un groupe carbonyldioxy avec les groupes protecteurs de ceux- 
ci. 

3. Compose selon ta revendication 2, dans lequel Z est un groupe p-D-glucopyrannosyle dans lequel un ou plusieurs 
groupes hydroxy peuvent etre eventuellement acyles par un groupe choisi parmi un groupe alcanoyle en Cg-Cg, 
un groupe (alcoxy en Ci-Cgjcarbonyle, un groupe (alcoxy en Ci-C6)alcanoyle en Cg-Cg et un groupe (alcoxy en 
Ci-C6){alcoxy en Ci-C6)carbonyle, ou un groupe p-D-glucopyrannosyle dans lequel deux groupes hydroxy se 
combinent pour fonner un groupe 1 -(alcoxy en C-,-C6)alkylid6nedioxy en C^-Cg ou un groupe phosphinicodioxy 
avec les groupes protecteurs de ceux-ci. 

4. Compose selon la revendication 3, dans lequel Z est un groupe p-D-glucopyrannosyle dans lequel le group6 2-hy- 
droxy, ou les groupes 2- et 3-hydroxy, ou le groupe 4-hydroxy, ou le groupe 6-hydroxy peuvent §tre Eventuellement 
acyles par un groupe choisi pamil un groupe alcanoyle en Cg-Cg, un groupe (alcoxy en C^-C6)carbonyle, un groupe 
(alcoxy en C^-Cg) alcanoyle en C2-Cg et un groupe (alcoxy en Ci-Cg)(alcoxy en C^-Cg)carbonyle, ou un groupe 
p-D-glucopyrannosyle dans lequel les groupes 4- et 6-hydroxy se combinent pour fomner un groupe 1 -(alcoxy en 
C^-Cg)alkylidenedioxy en C^-Cg ou un groupe phosphinicodioxy avec les groupes protecteurs de ceux-ci. 

5. Compose selon la revendication 4, dans lequel OX est un groupe hydroxy, un groupe alcanoyloxy en C2-Cg ou un 
groupe (alcoxy en C^-Cg) carbonyloxy, et Z est un groupe p-D-glucopyrannosyle, un groupe 2-0-(alcanoyl en 
C2-Cg)-p-D-glucopyrannosyle, un groupe 2,3-di-0-(alcanoyl en C2-Cg)-p-D-glucopyrannosy!e, un groupe 4-0-(al- 
coxy en Ci-Cg)carbonyl-p-D-glucopyrannosyle, un groupe 6-0-(alcanoyl en C2-Cg)-p-D-glucopyrannosyle, un 
groupe 6-0-(alcoxy en C^-Cg)carbonyl-p-D-glucopyrannosyle, un groupe 6-0-[(alcoxy en C^-Cg)alcanoyl en 
C2-Cg]-p-D-glucopyrannosyle, un groupe 6-0-[(alcoxy en CyC^) alcoxy en Ci-CgJcarbonyl-p-D-glucopyrannosyle, 
un groupe 4, 6-0-[1 -(alcoxy Ci-Cg)alkylid§ne en Ci-CgJ-p-D-glucopyrannosyle ou un groupe 4,6-0-phosphinico- 
P-D-glucopyrannosyle. 

6. Compose selon la revendication 5, dans lequel OX est un groupe hydroxy ou un groupe alcanoyloxy en C2-Cg et 
Z est un groupe p-D-glucopyrannosyle, un groupe 2,3-dl-0-(atcanoyl en C2-Cg)-p-D-glucopyrannosyle, un groupe 
4-0-(alcoxy en Ci-Cg)carbonyl-p-D-glucopyrannosyle, un groupe 6-0-(alcoxy en C^-Cg)carbonyl-p-D-glucopyran- 
nosyle, un groupe 4,6-0-[1 -(alcoxy en Ci-Cg)alkylidene en Ci-Cgl-p-D-glucopyrannosyle ou un groupe 4,6-0- 
phosphinlco-p-D-glucopyrannosyle. 
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7. Compos6 selon la revendication 6, dans lequel OX est un groupe hydroxy, Y est un groupe m^thyle ou un groupe 
§thyle et Z est un groupe p-D-glucopyrannosyle, un groupe 4-0-(alcoxy en C^-C6)carbonyl-|i-D-glucopyrannosyle, 
un groupe 6-0-(alcoxy en C^-Cg) carbonyl-p-D*g]ucopyrannosyle, un groupe 4,6-0-[1-alcoxy en C^-Cg) alkyliddne 
en C^-Cgl-p-D-glucopyrannosyie ou un groupe 4,6'O'phosphinico-p-D-gtucopyrannosyle. 

8. Compose selon la revendication 7. dans lequei Z est un groupe p-D-glucopyrannosyle ou un groupe 6-0-(alcoxy 
en C^-C6)carbonyi*^D-glucopyrannosyle. 

9. 3-(5-Ben2o[b]furannyl)-2'-(p-D-giucopyrannosyloxy)-6'-hydroxy*4'-methylproplophenone ou un sel pliarmaceuti- 
quement acceptable de cetie-ci. 

10. 3-(5-Benzo[b]furannyl)-2'-(6-0-nnethoxycarbonyl-p-D-glucopyrannosyloxy)-6'-hydroxy-4'-ni6thylpr^ 
ou un sel phamnaceutlquement acceptable de ceile-ci. 

11. Precede de preparation d'un derive propiopli6none de fomriule (I) : 




(I) 



dans laquelle OX est un groupe hydroxy, qui peut etre eventuellement protege, Y est un groupe alkyle en 
et Z est un groupe |3-D-glucopyrannosyle dans lequel un ou plusieurs groupes hydroxy peuvent etre even- 
tuellement proteges, ou un sel phamnaceutlquement acceptable de celui-cl, qui comprend la reduction d'un com- 
pose deformule (II) : 




dans laquelle les symboles sont identiques a ceux deflnis ci-dessus, et si necessaire, suivie par la conversion 
du prodult en un sel pharmaceutiquement acceptable de celui-cl. 

12. Precede de preparation d'un derive proplophenone de fomnule (l-b) : 
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dans laquelle R"* est un groupe acyle, OX est un groupe hydroxy, qui peut etre eventuellement protege, et 
Y est un groupe aikyle en C^-C4, ou un sei pharmaceutiquement acceptable de celui-ci, qui comprend I'acylation 
d'un compose de formule (1-a) : 

(I-a) 



dans laquelle les symboles sont identiques aceuxdefinis ci-dessus, etsi necessaire, suivie par la conversion 
du produit en un sel pharmaceutiquement acceptable de celui-ci. 

13. Precede de preparation d'un derive propiophenone de formule (1-c) : 
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dans laquelle R''''0 et R^^O sont des groupes hydroxy proteges et les autres symboles sent identiques a 
ceux definis ci-dessus, r^iimination des groupes protecteurs du produit, et si n^cessaire, suivie par !a conversion 
du produit en un se! pharmaceutiquennent acceptable de celui-cl. 

14. Precede de preparation d'un d6riv6 propioph^none de fomnute (l-e) : 
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0R4 



dans laquelle est un groupe acyle, OX est un groupe hydroxyle, qui peut etre eventuellement protege, et 
Y est un groupe alkyle en C^-C^, ou un sel pharmaceutiquement acceptable de celui-ci, qui comprend i'acylation 
d'un compose de fomnule (l-f) : 




dans laquelle R" O, RSIq et R^iQ sont des groupes hydroxy proteges et les autres symboles sent identiques 
& ceux d^finis ci-dessus, Telimination des groupes protecteurs du produit, et si n6cessaire, sulvie par la conversion 
du produit en un sel pharmaceutiquement acceptable de celui-ci. 

15. Precede de preparation d'un derive propiophenone de formule (l-g) : 
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dans laquelle est un groupe alkyle en C^-Ce, OX est un groupe hydroxyle, qui peut §tre 6ventuellement 
protege, et Y est un groupe alkyle en CyC^, ou un sel pharnnaceutlquement acceptable de celui-cl, qui comprend 
la reaction d'un conripos^ de formute (l-h) : 




dans laquelle tes symboies sont identiques a ceux definis ci-dessus, avec un compose de formule (III) : 

R^OH (III) 

dans laquelle R2 est identique a celui defini ci-dessus, et si necessaire, sulvie par la conversion du produit 
en un sel pharmaceutiquement acceptable de celui-ci. 

16. Proc6d6 de preparation d'un derive propioph6none de fonnule (l-l) : 




dans laquelle RS est I'atome d'hydrogene ou un groupe alkyle en C^-Cg et R^ un groupe alcoxy en C^-Cg, 
ou R5 est I'atome d'hydrogene et R^ est le groupe phenyle, ou R^ et R^ peuvent se combiner pour former un groupe 
0X0, OX est un groupe hydroxyle, qui peut etre 6ventuellement protege, et Y est un groupe alkyle en C1-C4, ou 
un sel pharmaceutiquement acceptable de celul-cl, qui comprend la r6actlon d'un compos6 de fonnule (l-a) : 
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(i-a) 



dans laquelle les symboles sont identiques & ceux d6finis ci-dessus. avec un compos6 de formule 



(IV): 



C 

R6 A2 



(IV) 



dessus 



dans laquelle Ai et sont des groupes partants et les autres symboles sont Identiques a ceux definis ci- 
.s.ets,necessa,re.su.v.epar la conversion duprodutt en unselpharmaceutlquementLeptSl^^^^^^^^^^ 



17. Proc6d6 de preparation d'un derive proploph§none de fomiule 



(l-j) : 




(H) 



dans laquelle OX1 est un groupe hydroxy protege. Y est un groupe alkyle en C,-C^ et Z est un arouoe B^D 
glucopyrannosyle dans lequel un ou plusieurs groupes hydroxy peuvent J evenlulllemrnt prlgTo^^^^^ 

cCc:~r(lT^^^^^ "^^-'^ ^^°^-«°" hydroxy VphLli^eTn 




(I-k) 



du produit en un sel phannaceutiquement acceptable de celui-ci. "ivie par la conversion 
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18. Proc6cld de preparation d'un ddrivd propiophdnone de formule (l-k) ; 




(l-k) 



z 

dans iaquelle Y est un groupe alkyle en CyC^, et Z, est un groupe p-D-glucopyrannosyle dans lequel un ou 

plusieurs groupes hydroxy peuvent etre eventuellement proteges, ou un sel pharnnaceutiquement acceptable de 
celui-ci, qui connprend relimlnation du groupe protecteur d'un compose de fonnule (l-j) : 




Z 



dans Iaquelle OXi est un groupe hydroxy protege et les autres synnboles sent Identiques a ceux d^finls ci- 
dessus, etsi n^cessalre, sulvie par la conversion du prodult en un sel pharmaceutiquement acceptable decelul-cl. 

19. Proced6 de preparation d'un derive propiophenone de formule (l-l) : 
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(I-m) 



RiOi 



hy.Cet i'arrlvrol^^^^^^^^^^ troupes p.tecte.. .e g.upe 

du produft en un sel pharmaceutiau.mrn 1™^^^^^ la conversion 



I phannaceutiquement acceptable de celul-cl 

20. Composition pharmaceutique qui comprend 

: ou dlluant phannaceutiquement acceptable, 

21. Utilisation d'un compose selon les revendications 1 k 



vendications 1 ^ 10. en melange avec un support o"^""''-'^^^^^^^^ '""''^'^ re- 



OU le traitement du diabdte. 



1 0, dans la production d'un medicament pour (a prophylaxie 
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